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DISCLAIMER 

This report has been prepared by Stillwater Associates for the sole benefit of the California Energy 

Commission.  Neither the report nor any part of the report shall be provided to third parties without the 

written consent of Stillwater Associates.  Any third party in possession of the report may not rely on its 

conclusions without the written consent of Stillwater Associates. 

Stillwater Associates prepared this report using reasonable care and skill in applying methods of analysis 

consistent with normal industry practice.  All results are based on information available at the time of 

presentation.  Changes in factors upon which the report is based can affect the results.  Forecasts are 

inherently uncertain because of events that cannot be foreseen, including the actions of governments, 

individuals, third parties and competitors.  NO IMPLIED WARRANTY OF MERCHANTABILITY SHALL 

APPLY. 
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GLOSSARY 

ANS Alaska North Slope, term used to designate crude oil of that region 

API American Petroleum Institute 

ARB Air Resources Board 

BP British Petroleum 

CAA Clean Air Act of 1977 

CAAA Clean Air Act Amendments of 1990 

CAAA Title V Section of the CAAA requiring Operating Permits, promulgated in 1992 

CARB California Air Resources Board 

CARBOB California Reformulated Gasoline Base Oxygenated Blendstock 

CEC California Energy Commission 

CIOMA California Independent Oil Marketers Organization 

CMAI Chemical Markets Associates, Inc. 

cpg Cents per gallon 

CSLC California State Lands Commission 

DOE Department of Energy 

EIA  Energy Information Agency 

EIR Environmental Impact Report 

ETBE Ethyl tertiary Butyl Ether (type of oxygenate) 

FCC Fluidic Catalytic Cracker (primary gasoline production unit in a refinery) 

FTC Federal Trade Commission 

HV High Voltage 

ILTA Independent Liquid terminals Association 

LPG Liquid Petroleum Gas (such as propane, butane and pentane) 

MSAT Mobile Source Air Toxics 

MTBE Methyl Tertiary Butyl Ether (a type of oxygenate) 

OPA 90 Oil spill Prevention Act of 1990 

OPIS Oil Price Information Service 

p.a. Per annum 

PADD Petroleum Administration Defense District 

PM Predictive Model, a complex model used to evaluate emission properties 
of gasoline based on its composition  

PoLA Port of Los Angeles 
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PoLB Port of Long Beach 

RBOB Reformulated gasoline Base Oxygen Blendstock 

RFG Reformulated Gasoline meeting the requirements of the CAAA 

RVP Reid Vapor Pressure (measure of gasoline volatility) 

SCQAMD South Coast Air Quality Management District 

SFR Strategic Fuels Reserve 

T50 Temperature at which 50% of gasoline will have boiled off 

T90 Temperature at which 90% of gasoline will have boiled off 

TBD Thousand Barrels per Day 

VLCC Very Large Crude Carrier, tankers capable of carrying 1.5 – 2 million bbl 

VMT Vehicle Miles Traveled 

WSPA Western States Petroleum Association 
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CHARTER 

This study was commissioned by the California Energy Commission (CEC) specifically to evaluate the 

impact of the removal of MTBE from California’s gasoline, as required by Governor Davis’ 1999 Executive 

Order (D-5-99), on the overall availability of gasoline and the adequacy of projected supplies to meet 

anticipated demand. In particular, this study will take into account logistic and infrastructure aspects, as well 

as refinery product balances and worldwide availability of blendstocks that can be used in addition to 

ethanol to make up for the loss of MTBE. 

It is recognized that the gasoline balance and the adequacy of California’s infrastructure for petroleum 

products are only one part of the complex framework within which the State’s legislature will have to make a 

decision. Other important aspects, such as the effect of MTBE on the State’s drinking water supplies, or the 

impact of new gasoline formulations on air quality, are not within the area of expertise of the Energy 

Commission, nor its contractor, Stillwater Associates.  

In addition, since earlier studies undertaken by the CEC already addressed the issue of ethanol supply and 

concluded that sufficient quantities of ethanol could be made available by the Midwestern and local 

producers to meet California’s blending requirements, this Study simply has taken the adequacy of current 

and anticipated ethanol supplies as a given. 

Early drafts of this report and discussions held during the CEC Workshop, February 19, 2002, attracted 

many comments that focused on those aspects of the MTBE phase-out decision that were never included in 

the scope of this Study. Without attempting to expand the scope beyond the original charter, these 

comments are summarized in the report, and for the sake of completeness all public commentary is 

attached. However, only those comments are incorporated or addressed that relate to the chartered subject 

of this study, namely the adequacy of California’s gasoline supply and infrastructure to meet demand after 

MTBE is phased out. 

Ø This Study specifically addresses the adequacy of California’s infrastructure for 

gasoline supply when MTBE will be phased out. 

Ø The adequacy of ethanol supplies is not at stake in this Study and is taken as a 

given. 

Ø Environmental issues are important, but are not within the CEC’s competency 

and are not part of this Study. 

Ø The Study focuses on short-term economic impact. 
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BACKGROUND 

In August 2001, Stillwater Associates was retained by the California Energy Commission (CEC) to conduct 

a study into the necessity and feasibility of creating a Strategic Fuels Reserve for California, pursuant to 

Assembly Bill 2076. A comprehensive supply and demand balance of fuels for the State was an essential 

input for this study, for which the timing of the MTBE phase-out constituted a key factor. Inputs gathered 

from the industry during a series of stakeholder meetings and through an analysis of supply and demand 

data led Stillwater to believe that a significant supply shortfall would result if the phase out were to proceed 

as scheduled by year-end 2002. 

Separately, the CEC had commissioned a study with J. Drew Laughlin, a Houston based consultant, to 

examine the availability of supplies and means of transportation for sourcing California’s anticipated 

gasoline and component shortfall from the US Gulf Coast. Independently, Mr. Laughlin’s analysis confirmed 

the magnitude of the problem and the inability of Gulf Coast refiners to supply California. 

Given the urgency of the matter, the CEC charged Stillwater in late January 2002 to amplify the 

ramifications of the MTBE phase out, in particular with regard to supplies of gasoline and blending 

components that would have to make up for the anticipated net volume losses that result when ethanol is 

substituted for MTBE in the State’s gasoline pool. 

The approach taken by Stillwater and the CEC for this study is to: 

(i)  Use the results of a survey conducted for the Strategic Fuels Reserve study amongst industry 

stakeholders, such as refiners, traders, logistic survey providers, and other concerned parties such as 

industry associations representing independent gasoline marketers, port authorities, and market intelligence 

providers. The purpose of the survey was not only to gather relevant information and data such as supply 

and demand factors, but also to gain a full understanding of market mechanisms and barriers to entry that 

contribute to the price spikes that a reserve aims to prevent. 

(ii) Base demand forecast on an as yet unpublished CEC report. 

(iii) Use the most recent aggregate data from the refiners CARB Phase III Compliance Plans and an 

analysis of factors that contribute to capacity creep to produce a forecast of indigenous California refinery 

gasoline production.  

(iv) Use data from public sources such as EIA and DOE to predict availability of gasoline and 

blending components from other US sources outside California, as well as for the shipping capacity and 

pipeline developments to deliver these products to the State. 

(v) Use published data where available to predict price elasticity and conduct additional analysis on 

available California specific data. 
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(vi) Develop alternative scenarios around the impact of supply shortfalls taking into account such 

factors as economic recovery, demand in other markets and possible supply disruptions. 

(vii) Develop alternative solutions for phasing out MTBE, taking into account measures that can be 

implemented during the intervening period. 

(viii) Evaluate next steps and implementation plans, and identify potential barriers to implementation, 

such as delays in permitting processes. 

(ix) Collect feedback from the industry in an open forum workshop, and adjust where necessary the 

recommended alternatives. 

(x) Present the final conclusions and recommendations to the legislature. 

For this study, the availability of ethanol needed to supply the needs of California, which has been the 

subject of several prior studies, was taken as a given. The logistic problems associated with the supplies of 

ethanol from the US producing states into the California gasoline system will only be analyzed insofar as 

these problems may be resolved in part by infrastructure freed up by the MTBE phase out. 
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EXECUTIVE SUMMARY 

The primary conclusions from the study are: 

(i) California refining capacity has not been able to keep up with demand growth. As a 

consequence, the State has become a significant net importer for all its petroleum products. 

(ii) Permit restrictions hamper capacity additions, and massive investments made by the refining 

industry over the past decade have been directed at compliance with regulatory programs resulting in 

capacity reductions rather than increases. 

(iii) Imports of gasoline and gasoline blending components currently account for approximately 

15% of the State’s demand, two-thirds of which is Methyl Tertiary Butyl Ether (MTBE). Most of the future 

growth in demand will have to be met by foreign imports. 

(iv) The geographical insularity of California’s gasoline market has been aggravated by the 

uniqueness of its fuels specifications, and domestic or foreign sources of alternative supplies are 

scarce. 

(v) Inadequate logistics and commercial factors such as lack of liquidity in forward markets and 

restrictions imposed by the Unocal patents constitute significant barriers for imports. The gasoline 

supply system is currently constrained with demand exceeding the existing infrastructure capacity. 

(vi) The combination of restricted refining capacity, inadequate logistics infrastructure, and 

commercial barriers has made the California gasoline market increasingly unstable, with even small 

supply disruptions causing major price swings. 

(vii) Phase out of MTBE by year-end 2002 will result in a supply shortfall in the range of 55 to100 

TBD (thousand barrels per day). Given the current instability of the California gasoline market and the 

inadequate logistic infrastructure, this is likely to lead to prolonged shortages similar to those observed – 

but only over short periods – in 1999 when prices doubled and a waiver for supply of non-conforming 

gasoline was granted. 

(viii) Over 80% of the net shortfall caused by the phase out of MTBE will fall to Southern 

California, and to the Arizona and Nevada markets supplied from the Los Angeles (LA) Basin. 

Unfortunately, the LA Basin is also where most of the infrastructure problems occur.  

(ix) Based on generally accepted price elasticity estimates and recent California market 

experience, retail gasoline prices will have to double before demand will find a new equilibrium at a level 

that matches the reduced supply, causing significant damage to the State’s economy. The 



California MTBE Phase Out 

© Stillwater Associates 2 3/14/2002 
 

consequences will have the greatest impact in the independent market sector, supplying institutional 

buyers such as government agencies, and will disproportionately impact lower income groups. 

(x) Permitting restraints and unavailability of emission credits make timely additions of refining 

capacity within the California system unlikely. These same factors are also expected to make it difficult 

for refiners to maintain the rate of ongoing small increases in refining capacity, which in recent years 

averaged around 1% per year. 

(xi) A waiver from the federal requirement for oxygenates will improve the flexibility for refiners to 

source blending components and base blendstocks after MTBE is phased out. The waiver will make the 

supply system less vulnerable to potential ethanol logistic problems, but will not significantly alter the 

overall supply shortfall. 

(xii) The shortfall cannot be met from refineries on the US Gulf Coast, which are currently running 

at capacity, are unable to produce Phase III California Reformulated Gasoline Base Oxygenated 

Blendstock (CARBOB), and may be curtailed in their ability to produce alkylates for export by 

anticipated developments in other US gasoline markets and worldwide petrochemical demand.  

(xiii) Even if product could be made available on the US Gulf Coast, American flag shipping will 

not be available in sufficient numbers, while the impact of phasing out single-hull tankers as required by 

the Oil spill Prevention Act of 1990 (OPA 90) is going to reduce the availability of US flagged product 

tankers even further in years to come. 

(xiv)  Imports of blending components from worldwide sources will be attracted to California when 

prices are elevated to unprecedented levels above world markets over prolonged periods. However, 

while MTBE is a single, readily fungible component, the replacements are likely to be a wide variety of 

blendstocks such as ethanol, alkylates, isomerate, isooctane, and near-conforming gasoline stocks, 

each requiring separate storage and – in the case of ethanol – handling facilities. The combined 

infrastructure demands of the replacements are far more complex than the current MTBE facilities. 

(xv)  Several physical and commercial barriers that currently already limit the State’s capability to 

import these blendstocks will increasingly become a supply obstacle: 

§ Tankage for clean products, which is currently already severely constrained in the Los 

Angeles Basin, will be reduced by 10 to 15% over the next 7 years by the need to comply 

with a new regulation from the SCAQMD (Rule 1178) requiring tank modifications to obtain 

further emission reductions. 

§ Permitting, port policies and pressure from special interest groups make it unlikely that 

additional terminal capacity can be constructed within the timeframe necessary to mitigate the 

economic impact. In fact, port policies may well lead to further terminal closures in the near 

future. 
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§ Concerns about violating the Unocal patents currently prevent traders, foreign suppliers or 

California’s remaining independent marketers from attempting to import components and 

blend finished gasoline. After the introduction of CARB Phase III and the elimination of MTBE 

as primary blending component, these difficulties will significantly increase. 

§ The California refiners control, either through outright ownership or long-term leases, virtually 

all of the available terminal capacity in the State. The refiners are also the only ones capable 

of blending around the Unocal patents. The primary responsibility of the refiners in times of 

product shortage is to keep their branded retailers supplied. This means that the shortfall will 

primarily affect the independents, who in the current tight storage market have no access to 

tankage or supplies from traders. 

§ California gasoline markets lack liquidity in forward markets and does not offer mechanisms 

to hedge forward risk, leaving importers exposed to price uncertainty. On average, California 

gasoline prices are substantially higher than the world markets, but the price volatility is such 

that an importer would be exposed to the risk that a downswing will occur during the 6 to 8 

weeks it takes to source and ship a cargo. In a highly volatile market, many importers will not 

conduct a trade that has a significant unsecured price risk over periods that long. 

 

To avoid shortfalls and subsequent price excursions, the following actions are recommended: 

(xvi) The MTBE phase out should be deferred for a sufficient period of time to allow actions to be 

taken that will result in significant additional supplies becoming available to augment the California 

gasoline pool. Events that are anticipated to do this are: 

§ In Northern California: the restart of idled capacity, which could provide an additional 22 TBD 

of conforming gasolines. 

§ In Southern California: the completion of the Longhorn pipeline to El Paso, TX, followed by an 

expansion of the pipeline capacity to Phoenix, AZ, will enable additional supplies of gasoline 

to be transported from the East, thus allowing 70 to 90 TBD to remain in the California market 

that is currently exported to Phoenix from Southern California refineries. 

§ Additions of terminal and tank capacity in the Bay Area and the LA Basin, which will enable 

access to the California market by traders and foreign producers. 

§ Resolution of the Unocal patent(s) currently under review by the Patent Office, and/or 

settlement of suits brought by several majors so that refiners can again blend in components 

currently diverted from the gasoline pool to avoid patent infringement. 
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(xvii) A deferral of the MTBE phase out until November of 2005 should be sufficient to complete the 

necessary steps to ensure that a transition to ethanol can be accomplished with minimal disruption to 

gasoline supplies, with least cost to California consumers. 

(xviii) The intervening period of three years must be used to: 

§ Identify ways to allow refiners to expand capacity in cost effective ways, with permitting 

procedures revised to enable one-stop, fast track processing, similar to that introduced to 

resolve the electricity crisis. 

§ Implement the recommendations of the California Energy Commission’s Strategic Fuels 

Reserve Study, which are being developed in parallel to this MTBE study. The preliminary 

recommendations of the SFR study are to create additional storage, as well as means to 

promote forward liquidity. 
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1 CURRENT CALIFORNIA GASOLINE SUPPLY 

Refiners in the LA Basin and the Bay Area, California’s major refining centers, supply the bulk of 

gasoline consumed in the State, as well as in parts of Oregon, Arizona and Nevada. A third, much 

smaller refining center is located in Bakersfield. The refiners boost their production by importing 

blendstocks as well as finished or semi-finished gasoline. 

Figure 1.1 – CA 2000 Gasoline Movements, Including Blendstocks1 

 

 

 

 

Figure 1.1 shows the overall pattern of movements of gasoline and blending components into and out of 

the State. The Bay Area is currently still a net exporter, supplying parts of Oregon, Northern Nevada 

and Southern California. The LA basin is the largest import center, and maritime movements into the 

State are primarily concentrated into the ports of Los Angeles and Long Beach. Below, the production 

capabilities and import trends will be analyzed in more detail. 

1.1 Refining Capacity in California 

There are currently 13 gasoline producing refineries in California, owned by 8 companies. Just 

4 refineries owned by 3 companies make up almost half of the State’s gasoline production. 

                                            

1 Sources: EIA, CEC, and port statistics collected by the US Army Corps of Engineers 
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Historically, two factors have contributed to rationalization and concentration of refining 

capacity in California: 

§ The deregulation of the markets for petroleum products in 19812, which accelerated the 

closure of many uneconomic refineries. 

§ The requirements to produce cleaner burning gasolines following federal and state 

legislation enacted over the period 1990 through 1995, which for several refineries could 

not be achieved economically. 

The concentration of production that took place from the mid 1980s through the mid 1990s has 

not only resulted in high utilization rates of remaining capacity, but the investment programs to 

meet the requirements of the Clean Air Act (CAA) and subsequent Amendments also led to 

major changes in refinery configuration, resulting in an increase of gasoline production at the 

expense of heavy fuel oil. As a result, the remaining gasoline-producing refineries in California 

are highly sophisticated, full conversion facilities, and are amongst the most efficient refineries 

in the world. 

Figure 1.2 – CA Refinery Capacity Utilization 3  

Figure 1.2 shows how since the mid 1990s, unused refining capacity has decreased to less 

than 5%, indicating that the remaining refineries in California have essentially been running at 

the maximum practically feasible operating rate given the average age and the mechanical 

                                            

2 Executive Order 12287, Providing for the Decontrol of Crude Oil and Refined Petroleum Products, Jan 28, 1981. 
3 Source: EIA Data 
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complexity of the installations. It also shows that the remaining refining capacity is 

predominantly geared towards production of gasoline at the detriment of fuel oil output, as a 

result of major investments into cracking and coking capacity in the late 1980s and early 

1990s. The resulting development in the production of gasoline is shown in Table 1.1 below. 

Table 1.1 – CA Gasoline Production 1995 - 20014 

TBD 1995 1996 1997 1998 1999 2000 2001
NORTHERN CA

CARB RFG 48             316           376           381           363           386           398           
Oxygenated Gasoline 104           22             0               n/a -            -            -            
Other Finished Gaso 275           110           63             69             33             52             58             
Total Northern CA 428           448           439           450           397           437           456           

SOUTHERN CA
CARB RFG 405           464           493           399           585           549           552           
Oxygenated Gasoline 4               -            1               n/a 4               5               3               
Other Finished Gaso 126           72             61             66             53             52             40             
Total Southern CA 535           536           555           465           642           607           596           

TOTAL CA
CARB RFG 453           780           869           780           948           934           950           
Oxygenated Gasoline 108           22             1               n/a 4               5               3               
Other Finished Gaso 401           182           124           135           86             104           98             
Total CA Gasoline 963           984           995           915           1,038        1,044        1,052        

 

Although geographically closer to Southern California, the limited Bakersfield production of 

gasoline is included in Northern California numbers because of the pipeline connection 

between Bakersfield and the North. The numbers of Table 1.1 include production based on 

imported blendstocks, including oxygenates.  Below, the role of imports of finished products 

and blendstocks will be evaluated in more detail.  

1.2 Imports of Petroleum and Petroleum Products into California 

In the past, California was a net exporter of petroleum, either as crude oil or as refined 

distillates and partially refined feedstocks.  In recent years however, internal demand has 

grown and even though the refineries have become more sophisticated as California crude oil 

production has declined, the net effect is that imports of both crude oil and refined products 

have grown substantially, making the State a significant net importer of foreign crude and 

petroleum products, as shown in Figure 1.3. 

                                            

4 Source of Data: CA Weekly Fuels Watch Reports 
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Figure 1.3 – CA Waterborne Imports of Crude & Products 5  

 

 

 

 

 

 

Over the past 5 years, imports of foreign crude oil into California have effectively tripled, from 

about 177 TBD in 1996 to nearly 500 TBD in 2000. While refinery crude runs have been nearly 

constant, the increased foreign imports are replacing primarily Alaska North Slope crude 

(ANS), and will also have to compensate for declining California crude production in the near 

future. A significant portion of the foreign crude oil is sourced from remote locations such as the 

Arabian Gulf, requiring movements in much larger tankers (VLCCs) to be cost effective. This in 

turn puts an additional strain on the terminals and receipt facilities at the refineries, and 

increases the overall vulnerability of California’s energy supplies. 

Unfortunately, the US Army Corps of Engineers only publishes numbers for intrastate 

movements in June of the following year, but the foreign imports for 2001 show an increase by 

about 24 TBD over 2000, making it likely that the underlying trend of the past several years is 

still continuing. 

California’s increasing import dependence and the additional demand on marine terminals is 

even more pronounced for product movements 6. Over the past five years, net product imports 

have more than doubled, staying at a level of over 250 TBD in 2000, after they had shot up 

rapidly in 1999 because of poor refinery performance. Imports of gasoline and gasoline 

components are a function of refinery performance and market demand.  The California 

refineries operated reliably in 1998, but significant refinery problems were encountered in 1999. 

Gasoline imports peaked at about 165 TBD in 1999, of which almost 100 TBD were of foreign 

origin, and remained at high levels in 2000. Of the increased volumes, a significant share can 

be attributed to jet fuel, but the majority of the imported petroleum products still consists of 

                                            

5 Data: EIA, CEC, US Army Corps of Engineers Port Statistics 
6 Based on data from EIA, CEC and Port Statistics kept by the US Corps of Engineers 
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gasoline and gasoline components, including oxygenates. Figure 1.4 shows the details of the 

product imports by origin and composition. 

Figure 1.4 – CA Product Imports by Origin and Composition 

As can be seen in Figure 1.4, while in 1996 California still was a net exporter of distillates and 

miscellaneous refined products, it now has a net import requirement for all product categories. 

Moreover, while in 1996 foreign imports accounted for approximately 50% of California’s 

imported shortfall of gasoline and blending components, by 2000 the share of foreign imports 

had grown to almost 70%. It is important to note that in fact, the entire increase in California’s 

imports of gasoline over the period has been met by foreign imports rather than imports from 

other US markets. 

The increasing dependency on foreign imports represents significant exposure for the future 

capability to keep the State supplied with gasoline because only a limited number of foreign 

refineries is capable of producing CARB spec fuels, and this number will shrink even further as 

some of these refiners will not be able to produce CARB Phase III CARBOB. To the foreign 

refiners, exports to California are only an incidental occurrence with uncertain margins given 

the shipping delays, the volatility of the California market, and the lack of a forward or futures 

market. Under these conditions, it is difficult for these refiners to invest in the necessary 

upgrades. 

The import volumes shown in Figure 1.4 for the West Coast represent the balance of imports 

and exports to the Pacific Coast states, which have a considerable volume of petroleum 

movements between the various producing and consuming enclaves.  Refineries in California 

ship conventional gasoline to the Pacific Northwest, primarily Portland, OR.  The refineries on 

Puget Sound send somewhat larger volumes of reformulated gasoline or components down to 

San Francisco Bay or Los Angeles by tanker or barge. 
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The imports into the gasoline pool are a combination of finished gasoline, blending components 

and oxygenates. Components include alkylate, naphtha, reformate, raffinate, and natural 

gasoline. Oxygenates in the form of MTBE, ETBE, and ethanol make up the largest part of the 

imported shortfall of gasoline in California, with MTBE representing over 90% of these 

volumes. Figure 1.5 shows a breakdown of gasoline imports by major component. 

Figure 1.5 – Imports of Gasoline & Components 

As can be seen in Figure 1.5, oxygenates, of which MTBE makes up over 90%, have remained 

fairly constant over the past 5 years, but while in 1996 imports of MTBE from the US Gulf 

Coast still made up almost half of the total landed volumes in California, by 2000 this 

percentage was reduced to 26%. The net imports of gasoline and blending components other 

than oxygenates fluctuate substantially from year to year, reflecting operational reliability of 

California’s refineries as well as variations in demand. 

1.3 Supply Reliability Factors 

When refiners state calendar day capacity (actual expected annual production divided by 365 

days) and stream day capacity (highest operating rate sustainable on a single day), the 

difference for major refinery units such as distillation or cracking is typically around 5%. This 

means that refiners expect that on average, these installations will be out of service for 18 days 

per year for scheduled inspections, preventive maintenance, operational activities such as 

catalyst changes, and project work. 

Since 1995, the California refineries have been running at operating rates approaching 95% of 

published nameplate capacity, which means that effectively, they have been running as close 

to their maximum sustainable rates as can be expected, given the age and complexity of the 

installations, and this operating record reflects favorably on the skill level and experience of 

operating personnel and refinery management. 
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Nevertheless, unplanned outages occur, sometimes for reasons that are completely outside 

the scope of control of the refinery management. For all of California’s refineries combined, 

evidence was found in publicly available information that in the last 6 years, at least 49 outages 

occurred with measurable effect on production capacity. Of these, most are relatively minor 

events, with a production loss averaging 20 TBD with a duration of less than 4 weeks. 

However, over this period there were 7 major events involving production losses ranging from 

50 to 90 TBD and lasting up to 22 weeks. 

Figure 1.6 – 1999 CA Refinery Outages and Price Spikes 
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inventory effects, were on average reduced by 60 TBD, or 6% indicating a short-term price 

elasticity of –0.13.  There is also ample evidence, as Figure 1.6 suggests, that even if incidents 

are confined to only one of the California refining centers, the entire California gasoline market 

moves up. 

The best evidence that the California gasoline market is severely supply constrained, and is 

becoming increasingly unstable, is an analysis of how California’s gasoline prices compare to 

those elsewhere in the US. 

Figure 1.7 – US Gulf Coast to CA Spot Gasoline Price Differential 7 

From Figure 1.7, it is clear that there is a rising trend with increasing volatility in the premium 

that California is paying over the Gulf Coast for its gasoline supplies. But while a price spike in 

1996 was able to attract the equivalent of 50 TBD in supplies from the US Gulf Coast, 

subsequent sustained and higher price differentials in 2000 have not resulted in more than the 

equivalent of 12 TBD to be shipped from the Gulf Coast.  

The extreme nature of the price spikes, with prices that are over prolonged periods at levels 

where an importer would make $3 to 5 million clear profit on bringing in a single cargo if only he 

could find the product and a tank to land it in, are a clear sign that significant physical and 

                                            

7 Source: EIA Daily Price for Gasoline Los Angeles Spot versus US Gulf Coast 
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commercial barriers are preventing efficient supplies of gasoline blendstocks and components 

into California. 

Against this backdrop, it will be understood that the phase out of MTBE, the only blendstock 

that is readily available and for which efficient logistic systems are in place, and which 

constitutes over 10% of the entire gasoline pool, will without any doubt result in a aggravation 

of the already instable gasoline supply chain and will pose significant problems for California 

and the neighboring states that rely on California’s infrastructure for their gasoline supplies. 
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2 CALIFORNIA GASOLINE DEMAND 

 To estimate future demand for gasoline in California, this report will make extensive use of the results 

of a separate study launched by the CEC concurrently, with the specific purpose of forecasting energy 

demand in the State 8. The main findings of this study are summarized below. 

2.1 Growth Drivers 

Demand for transportation fuels is the product of the total miles driven by all vehicles and the 

average fuel consumption per vehicle over the entire fleet. These two key factors, in turn are 

impacted by a complex set of interdependent factors as shown in Figure 2.1 below. 

Figure 2.1 – Drivers for CA Gasoline Demand 

 

 

 

 

 

 

 

 

 

For the key factors, the following historical and forecasted numbers were used: 

§ Population Growth. Over the past two decades, California’s population grew by an 

average of 1.9% per year, a rate that is expected to slow to 1.4% per year over the next 

20 years, resulting in a total population of 45 million people in the State by 2020. 

                                            

8 Base Case Forecast of California Transportation Energy Demand, CEC Staff Report, December 2001 
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§ Population Density. Land development patterns in California are characterized by urban 

sprawl, leading to jobs and communities that are increasingly further apart. This trend is 

expected to continue. 

§ Fuel Affordability. Over the past 20 years, the average annual increase in per capita 

income in California was 3.1% per year, for an aggregate real increase of 45% (1.9% per 

year). Over the same period, the real cost of gasoline in the State fell by 30%.  Per capita 

income is forecasted to increase on average 1.5% per year, and primary energy cost to 

stay flat in constant dollar terms (the price of gasoline in CA may vary significantly 

depending on supply scenarios, but this effect is taken into account separately). 

§ Substitution. Public transportation and alternative fuel vehicles can substitute demand 

for conventional gasoline powered personal cars. However, these changes are only 

noticeable over periods well beyond the timeframe which is of importance for the MTBE 

phase-out, and their initial impact is too small to provide meaningful relief in the next 2 or 

3 years. 

§ Vehicle Miles Traveled (VMT). The factors cited above contributed to an increase in 

total Vehicle Miles Traveled of 3.3% annually over the past 20 years. For the immediate 

future, the forecast is for an annual increase of 1.8%. 

2.2 Historical and Forecasted Demand 

Figure 2.2 shows the historical and forecasted demand of gasoline in California. The 

forecasted base case growth percentage of 1.6% p.a. is equal to the underlying historical long-

term growth in demand, through periods of recession and economic recovery. There have been 

two periods in which demand of gasoline declined, in both cases as a result of a severe 

recession. 

It would take a significant worsening of the recession, possibly in combination with a 

simultaneous increase of gasoline prices corresponding to those of the early 1980s, when 

crude oil peaked at upwards of $30 per barrel, in order to create a scenario of flat growth or 

diminishing consumption of gasoline. Given that current indicators show that economic 

recovery is already underway and that crude oil is in oversupply, this scenario is unlikely in the 

near future. To the contrary, recent California data show that despite the economic slowdown, 

gasoline consumption in the State is still growing at more than 2% per year (Board of 

Equalization data for the first 9 months of 2001 showed an increase by 3% over the 

corresponding period in 2000). From a supply planning perspective, it is therefore more 

realistic to assume a downside scenario that corresponds to a mild recession with gasoline 
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consumption slowing down to an annual growth rate of 1.1%. The upside case assumes rapid 

economic recovery and a return to a growth rate in demand of 2.1%, similar to what was seen 

in recent years. 

Figure 2.2 – CA Gasoline Demand 

 

The demand scenarios assume a price level that is not substantially different from the historical 
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have therefore been pegged to the predicted population growth 9, 10. It is further assumed that 

high growth in these states would be 1% per year above base case growth, while a reasonable 

assumption for low growth is 1% below base case. The total demand for gasoline to be 

supplied from California is shown in Table 2.1 below. 

Table 2.1 – Total Demand for California Sourced Gasoline 

TBD 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Base Case

Northern California 372 378 384 390 396 403 409 416 422 429 436
Northern Nevada 17 18 18 19 19 20 20 21 22 22 23
Oregon 28 28 29 29 30 30 31 31 32 32 32

417 424 431 438 445 453 460 468 476 483 491

Southern California 591 600 610 620 630 640 650 660 671 682 693
Southern Nevada 41 43 45 47 48 50 51 53 54 55 56
Western Arizona 87 91 95 99 102 106 0 0 0 0 0

719 734 750 765 781 796 701 713 725 737 749

Total CA Base 1136 1159 1181 1204 1226 1249 1161 1181 1201 1220 1240

High Growth Case
Northern California 372 380 388 396 404 413 421 430 439 449 458
Northern Nevada 17 18 18 19 19 20 20 21 22 22 23
Oregon 28 29 29 29 30 30 31 31 32 32 33

417 427 435 445 453 463 472 483 493 503 514

Southern California 591 603 616 629 642 656 669 684 698 713 728
Southern Nevada 41 44 45 47 49 50 52 53 54 55 56
Western Arizona 87 92 96 100 103 107 0 0 0 0 0

719 739 757 776 795 813 721 737 752 768 784

Total CA High 1136 1165 1192 1220 1248 1277 1194 1219 1245 1271 1298

Low Growth Case
Northern California 372 376 380 384 389 393 397 402 406 410 415
Northern Nevada 17 18 18 19 19 20 20 21 22 22 23
Oregon 28 28 29 29 30 30 31 31 32 32 32

417 422 427 432 437 443 448 453 459 464 470

Southern California 591 598 604 611 617 624 631 638 645 652 659
Southern Nevada 41 43 45 46 48 49 51 52 53 54 55
Western Arizona 87 90 94 98 101 105 0 0 0 0 0

719 730 742 755 767 779 682 690 698 706 715

Total CA Low 1136 1152 1169 1187 1204 1222 1129 1143 1157 1171 1185  

                                            

9 Nevada State Energy Office: 2.9% in 2000, 2.8% in 2001, a decline assumed to continue. Also, Clark County 
Advanced Planning Division - "Clark County Demographics Summary" 

10 AZ Dept of Economic Security data - http://www.de.state.az.us/links/economic/webpage/page16.html 
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3 IMPACT OF MTBE PHASE OUT ON SUPPLY AND DEMAND 

Since it was first proposed to phase out MTBE, the impact of effectively removing 11% in volume from 

the current gasoline pool has been a source of concern 11. In the absence of other viable alternatives, 

the federal requirement to maintain a minimum of 2% oxygen left only ethanol as a feasible substitute 

for MTBE as an oxygenate. It has always been recognized that there are major drawbacks associated 

with the use of ethanol versus MTBE, notably when meeting vapor pressure requirements during the 

summer blending season (which for 70% of California’s gasoline consumption lasts 9 months), while 

other substitution problems are found in meeting distillation range requirements. 

3.1 Volumetric Impact 

The volumetric impact of replacing MTBE by ethanol while meeting the additional requirements 

of CARB Phase III can be summarized as follows: 

Table 3.1 – Impact of MTBE Phase Out 12 

T B D N-CA S-CA Total  CA
MTBE Ba lance

RFG product ion 386 549 935
Ethano l  Based CARB RFG 40 70 110
MTBE Based  CARB RFG 346 479 825
MTBE Requi red @  11% 38 53 91

MTBE impor ts  fore ign 24 51 75
MTBE impor ts  US Gu l f  Coas t 7 10 17
MTBE product ion 7 3 10
Tota l  MTBE supply 38 64 102

Excess MTBE 0 11 11

Direct Impac t
Remova l  o f  MTBE -38 -64 -102
Ethanol addi t ion for oxygen requirem ent 21 34 55
Removal  o f  butanes & pentanes -17 -29 -46
Other Losses to m eet dist i l lat ion specs -4 -6 -10

-38 -65 -103

Capaci ty  Compensat ion
Major ref inery capaci ty addi t ions 22 0 22
Smal l  CARB I I I  mods,  MTBE C4 to  a lky 3 2 5
Capaci ty  Creep 2001 -  2002,  1% 4 6 10
Identi f ied blendstock imports by ref iners 0 10 10

29 18 47

Net Shortfal l -9 -47 -56  

                                            

11 CEC Study 1998 
12 Capacity Impact is based on CARB Phase III Compliance Plans as submitted by individual refiners to the ARB 

and shared with the CEC in their aggregate form 
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The net effect of phase out of MTBE by year-end 2002 is therefore a supply reduction of 56 

TBD, or 5.5%. The actual shortfall versus demand will depend on which growth scenario will 

unfold, and in case of rapid economic recovery, the latent demand could open up the gap 

between supply and demand at a rate of an additional 20 to 25 TBD per year, and the shortfall 

could reach an unprecedented 100 TBD in 2004. Table 3.1 clearly illustrates that the 

substitution of MTBE by ethanol does not result in any gain in gasoline supply. This is due to 

the high vapor pressure of ethanol, which requires the removal of other blending components 

to ensure that the final blend of gasoline complies with all of the CARB Phase III RFG 

specifications. 

Also significant is that Table 3.1 clearly shows how the Southern California markets that are 

served by the LA Basin refineries are much more affected by the MTBE phase out than 

Northern California. Of the 56 TBD shortfall, 47 TBD or 84% will be in the south. This is an 

important distinction because the logistic infrastructure is currently already more constrained in 

the LA Basin than it is in the Bay Area. 

It should also be noted that this forecast assumes sufficient ethanol supply to meet the 

minimum blending levels of 5.7% volume ethanol. While ethanol supply should be sufficient, 

the logistics to move ethanol from the Midwest to the California markets are complex and not 

all issues have been resolved. If large scale ethanol movements were to start by year-end 

2002, rail coordination, tank car unloading, marine receipts, and distribution to gasoline truck 

terminals would all be areas where significant operational problems should be anticipated. 

The 11 TBD shown in Table 3.1 as excess MTBE was used either because of supply problems 

with ethanol for the current substitution of MTBE by some refiners, or used by LA refiners to 

make up for volume and quality problems by blending in more than 11%. The major addition in 

refinery capacity of 22 TBD shown in Table 3.1 above is not a net addition, but a partial 

conversion of conventional gasoline production into CARB Phase III grades 13. It is clear from 

Table 3.1 that the southern California market will be impacted much more severely by the 

MTBE phase out than its northern counterpart. Moreover, the LA Basin’s import capabilities are 

more constrained than the Bay Area, making the south more vulnerable to supply shortages.  

3.2 Forward Looking Supply/Demand Balance 

First, a simple supply and demand balance can be constructed for the California gasoline 

market by itself, ignoring for the time being the regional split for the Northern and Southern 

                                            

13 Information received during Stakeholder Meetings. 
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refining centers, as well as the demand for other gasoline grades supplied from California to 

the neighboring states. Figure 3.1 below gives this simplified supply and demand forecast.  

Figure 3.1 – CARB RFG Supply/Demand Forecast 

 

 

 

 

 

 

 

The forecasted numbers for 2002 through 2005 take into account the following projects and 

anticipated events: 

§ Phase out of MTBE beginning in November of 2002. The phase out will result in a net 

loss of 56 TBD from the finished gasoline pool, as per Table 3.1 above. 

§ Future projections for 2003 are based on CARB Phase III Compliance Plans as 

submitted by industry participants and only shared for this study in their aggregate form. 

§ The increased capacity in Northern CA includes the expansion of the Avon Golden Eagle 

refinery, as negotiated as part of merger agreements14. 

§ Fuels production numbers assume an average 1.0 % capacity creep across the industry, 

a figure consistent with the observed expansion over the period 1995 – 2000, net of 

increased imports of blending components, see Figure 1.3 

§ The increased capacity for Southern California does not assume the restart of the former 

Powerine refinery, owned by CENCO Refining and now slated for demolition. 

Figure 3.1 shows how for California as a whole, the base case shortfall of 56 TBD can open up 

to 100 TBD in case of rapid economic recovery and associated higher demand growth. For the 

                                            

14 Information received during Stakeholder Meetings for the Strategic Fuels Reserve Study. 
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base case scenario, a more detailed breakdown of the supply/demand balance is developed 

below, showing regional differences and production numbers by grade. 

Figure 3.2 – Northern CA Gasoline Supply/Demand Balance 

 

 

 

 

 

 

 

 

 

Figure 3.3 – Southern California Supply/Demand Balance 
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From Figures 3.2 and 3.3 it will be clear that whereas northern California is only minimally 

impacted by the MTBE phase out, southern California will see its import dependency 

approximately double, which is represented in the charts as the difference between the areas 

and the bars. More importantly, the south currently depends for its shortfall in CARB RFG on 

barge imports from the Bay Area to the LA Basin. 

While the Bay area will be roughly balanced again once the all planned major refinery projects 

are completed, the south will still be significantly short even when the Longhorn pipeline will be 

completed and the capacity between El Paso and Phoenix is expanded. The shortfall will be 

even more acute when a rapid economic recovery will spur the demand to growth rates of 2% 

and more, as seen in 1996 – 2000. 

3.3 Impact of California’s MTBE Phase Out on Neighboring States 

The gasoline supplied by California refineries to neighboring states is different in quality to suit 

the various markets, and the MTBE phase out will significantly impact the supply options. 

§ Oregon.  Currently, certain refiners in the Bay Area who have an excess capacity of 

conventional gasoline send this product to Portland by barge. As part of the CARB Phase 

III compliance plans, roughly half of this conventional gasoline capacity will be upgraded 

to produce CARB RFG. This will force Oregon importers to source product elsewhere, 

most likely from refiners in the Pacific Rim. It is likely that the cost of the incremental 

barrel and the average barrel in Oregon will increase slightly. 

§ Northern Nevada.  Conventional gasoline is used in Reno, and will still be used after 

California’s MTBE phase out. Although Northeastern Nevada also receives truck supplies 

from the Salt Lake City refining center, Reno will remain dependent on pipeline supplies 

from the Bay Area. After introduction of CARB Phase III, refiners are likely to use Nevada 

as a convenient outlet for streams that have to be removed from their gasoline pool in 

order to meet vapor pressure, distillation and sulfur specs. This in turn may lead to a 

widening quality and price gap between CARB RFG and conventional gasoline. If the 

differential grows sufficiently large, it may provide incentives for refinery projects. Long-

term it is conceivable that refiners in the Bay Area will convert more local production to 

CARB, and switch Reno to imported conventional gasoline. 

§ Southern Nevada. In the winter months, gasoline distributed for Las Vegas is blended 

with 10% ethanol, brought in by rail from the Midwest, in order to meet CO requirements. 

During the summer months, Las Vegas uses conventional gasoline. Trucks from Las 

Vegas make deliveries to southern Utah and northwestern Arizona. It is not anticipated 
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that the Southern Nevada area will be significantly impacted by California’s MTBE phase 

out. Similar to Northern Nevada, initially the market is likely to form a convenient sink for 

non-conforming refinery streams, while longer-term refiners may have incentives to 

upgrade the material as the gap between CARB grade gasolines and conventional 

widens.  

§ Arizona. Arizona’s fuel supply is delivered from California and Texas/New Mexico by 

pipeline, while trucks bring in fuel to northeastern Arizona from the small refineries in 

New Mexico and from terminals in Las Vegas.  Fuel quality is determined by geography.  

Outside of Phoenix and Tucson, conventional gasoline regulations are followed.  In the 

Tucson area, gasoline is oxygenated with ethanol in the winter. Area A, essentially 

metropolitan Phoenix, has an ethanol oxygenated winter season and an MTBE 

oxygenated summer season.  Summer gasoline can be either Type 1 (Federal RFG II) or 

Type 3 (CARB Phase II).  According to the Arizona Department of Weights & Measures, 

most summer gasoline is Type 1, and most of the gasoline currently provided by the LA 

refiners to Arizona is Type 1.  Arizona has adopted legislation to phase out MTBE six 

months after the phase out of MTBE in California.  It is unclear at this time if the summer 

Area A gasoline will be required to be blended with ethanol. The phase out of MTBE in 

Arizona will tax the industry’s already strained capacity to produce conforming gasolines. 
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4 ALTERNATIVES TO MAKE UP SHORTFALL 

Barring a relaxation of the clean fuels requirements, the only solution to avoid the projected supply 

shortages with their associated price spikes in the wake of the MTBE phase-out, is to identify additional 

supplies. In principle, three possible alternative sources can be explored: increases in California refinery 

capacity, imports from other refining centers in the US, or foreign imports. Each of these alternatives will 

be explored below. 

4.1 California Refinery Upgrades 

Since the California refiners are well aware of the impeding shortfall and anticipate continued 

healthy refining margins in the foreseeable future, it can be safely assumed that each refiner 

has carefully examined all the options and technical possibilities to maximize output from their 

installations while meeting the impending requirements of CARB Phase III. The compliance 

plans filed by the California refiners to the CARB however show net reductions in gasoline 

capacity for all but a few of the installations. Several factors contribute to the reductions: 

§ Maintaining the maximum allowable vapor pressure while adding ethanol requires 

removal of pentanes and butanes during the summer blending season, which affects 

most of California’s gasoline demand during 9 months of the year. Besides a net loss of 

45 TBD on an annual basis, the removal of these Liquefied Petroleum Gas (LPG) type 

materials also causes significant logistical problems for the refiners. 

§ Maintaining T50 and T90 distillation requirements means that some of the components 

that previously could be routed to the gasoline pool now will end up as distillates. This 

accounts for a net loss of 10 TBD. 

§ In general, the permitting restrictions that were referred to in Section 1.1 above as related 

to capacity creep, notably restrictions flowing from CAAA Title V operating permits and 

the difficulties to secure emission offsets or credits, also apply to discrete projects to 

meet CARB Phase III requirements. 

§ The single largest capacity increase presented as part of the CARB Phase III Compliance 

Plans at any refinery is the conversion of 22 TBD of conventional gasoline into CARB 

grade at a Bay Area refinery. Although engineering and project activities are reported to 

be progressing satisfactorily while the refinery is changing ownership, the permits for this 

project have not yet been secured. It is also important to recognize that this is not a net 

addition in capacity, and displaces the problem from CARB gasoline to conventional 

gasoline now shipped from the Bay Area to Northern Nevada. 
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§ A further addition of 22 TBD of gasoline at the same refinery will result if idled facilities 

are restarted. This project reportedly has marginal economics and a new owner will have 

to support an investment decision. This capacity is not expected to come on-stream 

before 2005. 

§ The former Powerine refinery, which CENCO attempted to revive and which might have 

added 22 TBD of CARB-grade gasolines to the Southern California pool, where the 

shortfall is greatest, was offered for sale by CENCO but found no takers at mutually 

acceptable conditions. The refinery is now slated for demolition15, so that the site can be 

redeveloped for light industry. Pressure by environmental action groups and continued 

litigation over already granted permits played a significant role in the decision to abandon 

the project. The same action groups were also a factor in a recent decision by another LA 

refiner not to proceed with a capacity expansion. 

In summary, the CARB Phase III Compliance Plans as submitted by the industry indicate a net 

reduction in refining capacity, despite strong incentives for refiners to maximize production. 

Moreover, the permitting climate is not conducive to other capacity additions in the near term. 

4.2 Small Additions in Gasoline Production in California Refineries 

Every year, minor improvements in refinery operations result in small capacity increases, a 

process referred to in the industry as “capacity creep”. Even though small, capacity creep is an 

important phenomenon because it can compensate for a significant portion of demand growth. 

In the absence of major expansion projects, capacity creep can be derived from production 

numbers over time.  

As can be seen in Figure 4.1, crude distillation capacity in California’s refineries has not 

increased. Yet, the additions of cracker and coker capacities that were discussed in Section 1 

above, have resulted in a steady increase of gasoline production by California refineries. Figure 

4.2 below shows how gasoline production by California refineries has grown on average by 

1.3% per year over the period 1992 through 2001, for an overall increase in average reported 

gasoline production of close to 100 TBD. Of this additional volume, approximately 30 TBD is 

the result of increased imports of components and blendstocks by refiners, which gets reported 

as production after being blended off. The remainder, or 70 TBD, is the effect of minor 

expansion projects and ongoing improvements in operations, which equates to approximately 

1% per year.  

                                            

15 OPIS Alert January 22, 2002. 
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Figure 4.1 – CA Refinery Crude Runs 1994 - 2001 

Figure 4.2 – CA Reported Gasoline Production 

In a market where supplies are tight, and where an economic justification for small 

improvement projects can readily be found, capacity creep is likely to continue at historical 

rates. However, it is becoming increasingly difficult for refiners to expand capacity even by 

small increments because of restrictions imposed by their Clean Air Act Amendment Title V 

operating permits, and the costs of additional emission credits in the absence of feasible 

offsets. Moreover, within constant crude runs, the production gains in gasoline have largely 

come from additional conversion of heavier components, but as shown in Figure 4.3, the 

remaining production of residual fuels is approaching a point of diminishing returns. 
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Figure 4.3 – CA Refinery Production of Residual Fuels 

Given the regulatory framework in which refiners must realize small refinery modifications, and 

the physical limitations on further capability to convert residual fuels into gasoline components, 

the assumption that was used for the forward looking supply/demand balance of 1% per year 

must be considered as fairly optimistic. To assume that any additional supplies may become 

available through capacity creep is not realistic.  

4.3 Waiver of Federally Mandated Oxygen Requirement 

The State of California is currently contesting the federally mandated minimum oxygen content 

in reformulated fuels, claiming that the same environmental benefits can be obtained with other 

formulations. If a waiver of the oxygen requirement were to be obtained, it would mean that the 

phase out of MTBE does not automatically usher in ethanol as the only viable alternative 

oxygenate. The benefits of a waiver are mainly derived from the fact that the problems 

associated with ethanol’s high vapor pressure impact would be avoided: 

§ The current suppliers of Phase II base gasoline blendstocks would still be able to ship to 

California. 

§ Within the California refineries there would be fewer net production losses due to removal 

of light components. 

§ Ethanol would still be used in smaller quantities, but at prices not dictated by a mandated 

minimum presence, but by blending value and cost of other alternatives. 
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The disadvantages are that the non-oxygenated reformulated alternatives are not necessarily 

easier to produce, still involve significant capacity loss, and would require even more complex 

logistics, because it would still involve having to accommodate ethanol in the distribution 

system in addition to clear gasolines. 

The concern is also that the industry has been focused on ethanol as the replacement for 

MTBE and that all engineering studies and projects necessary to comply with CARB Phase III 

requirements have been based on replacing MTBE by ethanol. A last minute change to other 

alternatives may create significant problems if the MTBE phase out date is maintained on the 

original schedule. 

4.4 US Gulf Coast Supplies 

The US Gulf Coast is the largest refining center in the US, and as such is a logical place to 

consider when looking for alternative supplies to meet California’s shortfall. It has always been 

recognized that the CARB Phase III requirements would make sourcing finished product or 

CARBOB from the PADD III refineries difficult, but it is the availability of other blendstocks that 

needs to be evaluated, as well as the capabilities of the transportation system to move any 

available product to the West Coast. 

4.4.1 Product Availability 

Currently, a number of US Gulf Coast refineries are capable of producing gasolines 

that are at or near CARB II specifications, and most of these have made occasional 

shipments to California in the past. However, it is not economical for these refineries to 

invest in the necessary upgrades to be able to produce Phase III base blendstock, 

because of the limited overall production capability of the boutique quality material, the 

incidental nature of the export shipments, and the emergence of other premium 

markets for the these type of blendstocks such as the Chicago market, where high 

margins can be realized without the need for additional investments16. 

Not only is there no justification for Gulf Coast refiners to upgrade their capabilities to 

meet California specifications, there is also not much spare capacity in the PADD III 

system overall. Much like the refineries in California, the refining centers on the Gulf 

Coast are currently also operating at or near maximum sustainable operating rates. 

                                            

16 Information received during a Stakeholder Survey Meeting conducted for the CEC’s Strategic Fuels Reserve 
Study. 



California MTBE Phase Out 

© Stillwater Associates 29 3/14/2002 
 

Figure 4.4 – US Refinery Capacity Utilization 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4 shows how refineries in the US as a whole and on the Gulf Coast in 

particular, have seen a steady increase in overall capacity utilization as expressed in 

total crude runs, from average levels of 85% in the early nineties to at or even above 

calendar day capacity during the seasonal peak demand periods in recent years17. In 

fact, demand now consistently exceeds capacity, and New York harbor depends on 

foreign imports to balance supply and demand. This means that any product shipped 

from the Gulf Coast to California will back out pipeline volumes to New York and will 

necessitate additional foreign imports into the Eastern states. 

Similarly, capacity utilization in the main gasoline-producing unit within most Gulf Coast 

refineries, the Fluidic Catalytic Cracker (FCC), has seen a steady increase, to where 

these units are now running at their rated calendar day capacities and have no spare 

capacity left. Figure 4.5 below shows the capacity utilization of the Gulf Coast FCCs.  

Figure 4.5 – Capacity Utilization of Gulf Coast FCCs 

                                            

17 Source data: EIA 
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Figure 4.5 clearly indicates that except for seasonal downturns in the winter, all 

available FCC capacity on the Gulf Coast is being fully utilized to produce gasoline 

grade materials. Similarly, other gasoline-producing units in Gulf Coast refineries such 

as hydrocrackers and cokers are also running at or near capacity. Even though at 55 to 

100 TBD, the projected shortfall for California is only 2 to 4% of the Gulf Coast FCC 

capacity, to satisfy the California demand would require segregation of choice 

blendstocks from the main gasoline pool. This in turn may have a much greater impact 

on the total production of finished gasoline, because for each barrel of higher quality 

material removed from the blending pool, a refiner may have to back out multiples of 

lower grade blendstocks. In an environment where all capacity is effectively utilized, 

this is not likely to be economically attractive. 

4.4.2 Availability of Blending Components 

In the absence of readily available finished product, the question now becomes 

whether the Gulf Coast could supply sufficient components to California. The choice 

blending component, which best fits the particular needs of the California refiners, is 

C7 alkylate. This component is produced by combining propylene and butanes in a 

reaction that is catalyzed by sulfuric acid or hydrofluoric acid in a process that requires 

some of the most stringent safety and environmental precautions of any refinery 

installation. 

Because alkylation units are inherently more hazardous than most other refinery 

operations, they have been more difficult to build and to expand because permitting is 

not always possible. Also, the uncertainties surrounding feedstock availability and 

alternative market values make investment decisions difficult. As a result, while the 
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Gulf Coast refiners have been able to increase their capacity in FCCs and cokers, 

alkylate capacity has remained virtually flat, as shown in Figure 4.6. 

Figure 4.6 – US Total Alkylation Capacity vs. Coking and Cracking 

The availability of C7 alkylate is to a large extent related to the performance of the 

chemical markets. Normally, the value of propylene, one of the key components of C7 

alkylate, is significantly higher in chemical usage than it is as a refinery blendstock. 

This means that it is usually much more profitable for refiners to sell propylene into  the 

chemical markets at the expense of reduced alkylation production. 

As shown in Figure 4.7 below, only twice in the last 10 years, in 1990 and 2001, has an 

inversion occurred whereby the value of propylene in alkylate exceeded the value as 

refinery grade feedstock to the chemical industry. These inversions require an 

economic recession, which severely impacts the chemical industry, to coincide with 

unusually high fuel prices. 

The price inversions in 1980 and in 2001 were short lived, and in both instances 

conditions quickly reverted back to normal. For forward projections, it is assumed that 

average historical conditions will prevail, which means that the C7 alkylate will only be 

available if it offers a netback to the refiner equal to refinery grade propylene sold into 

the chemical industry. This means that a California importer will have to offer a 

premium of 20 cpg over Gulf Coast Gasoline, with peaks of 30 to 35 cpg if the alternate 

value is determined by chemical grade demand. Including transportation from the Gulf 

Coast, delivered cost to California would have to be sustained in the range of 30 to 55 

cpg over the price of USGC gasoline to consistently attract sufficient volumes. As can 
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be seen from Figure 4.7, this differential has rarely occurred over the last 11 years, and 

never on a consistent basis. 

The issue of competing uses for propylene impacting the availability of C7 alkylate, and 

the difficulty of substituting C8 alkylate given current T50 restrictions, was extensively 

discussed by Cal Hodge18 in the context of a CARB workshop held November, 2000. 

The conclusion drawn at the time still seems valid, in that alkylates may play some role 

in meeting California’s projected shortfall, but their overall contribution is likely to be 

limited to small volumes, i.e. one cargo per month, at a significant premium. 

Figure 4.7 – Propylene Values by End Use19 

Other blending components, such as isomerate, reformate, raffinate, etc, are also likely 

to be available in small quantities, but will not offer the same blending advantage. In 

general, since refiners in the Gulf are operating at capacity, any component shipped 

from the US Gulf Coast to California will have to be replaced by an equivalent volume 

of foreign imports into New York, with pricing based on market economics rather than 

incremental cost of production. 

Currently, no Gulf Coast producer of MTBE has announced plans to convert MTBE 

production capacity to isooctane (a pure form of alkylate). Even if MTBE is phased-out 

altogether in the USA, there are many alternative markets available worldwide for 

                                            

18 Letter by Cal Hodge, A2Opinion, to Alan C. Lloyd, Ph.D., Chairman of CARB, December 15, 2000 
19 Source of Data: CMAI 
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MTBE that will offer US Gulf Coast producers of MTBE better netbacks with lower risk 

than investment in conversion of their units into isooctane. 

4.4.3 Shipping Availability 

One of the considerations in evaluating supply options for gasoline and blending 

components from the US Gulf Coast to meet California’s projected shortfall, is the 

availability of Jones Act ships. 

Figure 4.8 – US Gulf to CA Product Movements 

 

 

 

 

 

 

 

 

 

 

Figure 4.8 shows the historical shipping volumes in clean petroleum products from the 

US Gulf Coast to California, excluding MTBE. Since 1996, about 330 thousand barrels 

is shipped from the US Gulf Coast to California per month, equivalent to a rate of 11 

TBD. At its highest monthly rate, about 6 cargoes were shipped for a total of 55 TBD. If 

California’s projected shortfall were to be sourced in its entirety from the Gulf Coast, 

shipping would have to be available on a continuous basis corresponding to the peak 

rate observed in 1996. 

With a 44-day round trip time, one product tanker capable of carrying 275,000 bbl of 

gasoline can supply the equivalent of approximately 6 TBD. To move 55 to 100 TB D 

will therefore require 8 to 16 tankers. Currently there are 64 Jones Act product tankers 
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in operation, but that number is slated to be reduced significantly in the near future as 

mandatory vessel retirement under OPA 90 takes effect, as shown in Figure 4.9. 

Figure 4.9 – Availability of Product Tankers under OPA 90 

Several factors make it unlikely that new building programs will prevent the projected 

shortfall. First, the owners are reluctant to initiate new ship building while there is still 

uncertainty over two major pipelines from the Gulf Coast to Florida and to Arizona, 

which could result in a significant reduction in maritime movements. Secondly, owners 

will need bankable contracts for the life of the ship before being able to finance a new 

launch, at locked-in rates that are substantially higher than currently prevailing market 

rates. The major oil companies, who are the primary class of customer to be able to 

commit to bankable contracts, are unwilling to lock in those rates and is taking a wait-

and-see approach. 

All in all, it seems very unlikely that sufficient Jones Act shipping capacity can be 

mobilized to help close the California supply gap by interstate movements from the US 

Gulf Coast, even if adequate supplies were available from this region. 

4.4.4 Gulf Coast Supply Summary 

The conclusions that can be drawn from the analysis of US Gulf Coast supply options 

are that: 

§ Finished or near finished gasoline will not be available for CARB Phase III.  
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§ Components will be available at premiums that correspond to local blending 

value plus replacement imports costs. 

§ Incremental supplies of the choice blending component, C7 alkylate, will be 

available only at premiums corresponding to alternate use of propylene as 

chemical feedstock. 

§ Even if blendstocks can be located, there will not be sufficient shipping 

capacity to move the products from the US Gulf Coast to California 

The development of the gasoline price differential between California and the Gulf 

Coast over recent years supports these conclusions. In Figure 1.8, it is clear that there 

is a rising trend with increasing volatility in the premium that California is paying over 

the Gulf Coast for its gasoline supplies. But while a price spike in 1996 was able to 

attract volumes from the US Gulf Coast (see corresponding spike in shipping volumes 

in Figure 4.5), subsequent sustained and higher price differentials in recent years have 

triggered only moderate volumes to be shipped from the Gulf Coast. This confirms that 

increasingly, the US Gulf Coast and California have become disconnected markets, 

with quality requirements and lack of logistical means acting as barriers to supply. 

4.5 Imports from Other PADD V States 

The State of Washington has a major refining center on Puget Sound. In 2000, the Washington 

refineries shipped around 47 TBD of gasoline and blending components to California, while 

California exported 35 TBD to Oregon of conventional gasoline 20. California refiners, who own 

three out of four of the major refineries in Washington, often move products between 

Washington and California in order to optimize their West Coast material balances. Given 

prevailing market incentives, it appears that the current volumes represent the maximum 

feasible interstate exchanges, i.e. if significant spare capacity had existed, it would have been 

used. It is anticipated that a chronic shortage of fuels in California will lead to further 

optimization of these inter-refinery balances and that Washington refineries, after investments, 

may be able to increase their exports to California by 10 TBD. 

4.6 Imports of Foreign Products 

Imports of foreign gasoline and blending components other than oxygenates have increased 

from erratic small net exports or imports in the early nineties to a level of 20 to 25 TBD in 

                                            

20 US Army Corps of Engineers Waterborne Commerce Statistics Center 



California MTBE Phase Out 

© Stillwater Associates 36 3/14/2002 
 

recent years. As with US Gulf Coast supplies, the availability and the logistics will have to be 

examined in order to establish what role foreign sources can play in alleviating a California 

supply shortfall. 

4.6.1 Availability of Gasoline and Components from Foreign Sources 

Currently, several foreign refiners are capable of producing conforming CARB Phase II 

gasoline or “near-BOB”, base-stock gasoline that only needs the addition of MTBE to 

be on spec. Most of these have shipped occasional cargoes to California over recent 

years. A survey of these refiners completed as part of the Strategic Fuels Reserve 

Study currently underway revealed that only the Irving refinery in New Brunswick will 

be able to supply Phase III CARBOB, in quantities of up to two cargoes per month or 

the equivalent of 18 TBD. These supplies do not require Jones Act shipping and can 

therefore be delivered at competitive freight rates (8 cpg) and at relatively short notice 

(3.5 weeks transit). It is likely that most or all of this material will find its way to 

California if supply shortages cause prices in California to depart substantially from 

East Coast levels, where the New Brunswick refinery currently sells most of its output.  

Another Canadian source of material is Alberta’s Envirofuels, which has plans to 

convert its 18.5 TBD of MTBE production into 11 TBD of isooctane. This material is 

targeted for the California market, and the project is likely to be driven by the need to 

move condensates from natural gas production rather than stand-alone economics, 

which would have forced Envirofuels to require significant premiums, given the 

conversion cost and the complicated logistics to move product from Edmonton, Alberta, 

to CA. Chevron, who is part owner in this venture, is likely to keep their share of the 

output within the Chevron system and use infrastructure released from MTBE service, 

while shareholder Neste may put their volume onto the open market. 

In Dubai, a new venture called Isooctane currently produces approximately 10 TBD of 

CARBOB, based on blends of isomerate and reformate. Isooctane has plans to 

increase production to 25 TBD, and make improvements to meet CARB Phase III 

specs. With current freight rates of 10 to 12 cpg, first supplies from this source have 

started moving into California in the fall of 2001. 

Other than the three specific foreign sources of CARB Phase III blendstocks, it can be 

safely assumed that the international majors such as ExxonMobil, British Petroleum 

(BP), Chevron/Texaco and Shell, will be able to optimize the availability and usage of 

high quality blending components within their global refining systems, so that these 
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materials will be routed to California when a price departure offers an opportunity to 

maximize corporate revenues on a global basis. 

All in all, it would appear therefore that additional supplies up to 50 TBD could be 

mobilized at premiums over world market pricing that are not too different from 

California’s higher historical price levels, although this volume does not appear to be 

committed to California at this time. Whether global availability of premium blendstocks 

will allow sourcing of 100 TBD above current levels seems a little more doubtful at this 

stage, but given sufficient incentive, i.e., if California’s prices were to remain for a 

prolonged period at levels of more than 50% over world markets, then it is likely that 

the State will attract every available conforming barrel that refiners around the world 

can segregate and ship. The problem therefore becomes one of import logistics: how 

well equipped is the State currently to rely on foreign imports for a substantial 

increment in its gasoline supplies, and how will this increased import dependency 

impact overall reliability of supply?   

4.6.2 Required Logistics Infrastructure 

The gross shell barrel storage capacity in service for gasoline and blending 

components, including oxygenates, at commercial terminals that are capable of 

receiving maritime imports in California is close to 16 million barrels, of which almost 

half is in terminals owned by refiners offering third party services when space allows. In 

addition, most refineries are capable of receiving imports of gasoline and blending 

components into tankage located at the refineries, which totals 27 million barrels in the 

State. Table 4.1 provides a breakdown of this tankage. 

Of the refinery tankage, most is in operational service for storage of process rundown 

streams, blending and final product delivery. These tanks cycle on a frequent basis and 

cannot be used for receipt of imports, which require large tank volumes to be empty at 

the planned arrival date of the ship, and then to be drawn down slowly. 

Table 4.1 – Tank Capacity for Gasoline, Blendstocks and Oxygenates21 

MM bbl 
Inside 

Refinery  
Commercial 
Terminals 

Refinery 
Owned 

Terminals Total 

Bay Area   13.3  3.8  0.6  17.7 

                                            

21 Data from OPIS terminal Encyclopedia 2000, ILTA 2001-2002 Annual Directory, and from Survey Meetings 
conducted for the CEC Strategy Fuels Reserve Study. 
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LA Basin   13.7  4.6  6.8  25.1 

Total  27.0  8.4  7.4  42.8 

 

As shown in Figure 4.10, the effective working range for inventories of gasoline and 

blending components in California refineries is from 8 to 16 million barrels, or between 

30 and 60% of the total gross shell capacity. This narrow range confirms that 

inventories in this tankage are managed to suit operational needs. The effective 

working range of 8 million barrels represents less than 8 days of consumption, which is 

does not leave much operating margin in terms of security of supply. 

Figure 4.10 – CA Refinery Inventories of Gasoline & Components 22 

Figure 4.10 also shows how the underlying trend in total inventories is an increase by 

almost 2 million barrels over the period 1992 to 2001, predominately in the form of 

blending components. Not only have average inventories increased, also the number 

of different finished product grades and blending components has dramatically 

increased since 1992. The need to keep more different products in segregated storage 

limits the effectiveness of tank usage and contributes to the infrastructure restrictions 

reported by all California refiners and other industry participants. 

                                            

22 CEC Inventory Data 
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Because refinery tankage is so tight, most refiners have allocated a minimum number 

of tanks to MTBE service. For the most part, MTBE is received directly into the refinery 

over the refiner’s dock, or into the semi-commercial facilities owned by the refiners. 

Tank space allocated to MTBE is determined largely by the need to receive full cargo 

parcels, i.e., up to 300,000 barrels at one time. When MTBE is phased out and refiners 

need to import several alternative products, such as CARBOB, isooctane, two grades 

of alkylate, ethanol and other blending components, the determining factor for tank size 

will remain the cargo size. The issue is further complicated by the need to provide a 

separate tank for each product throughout the distribution system. Some MTBE tanks 

will be useful for the alternative materials, but the tankage system does not have the 

capacity or the additional number of spare tanks to meet the requirements of so many 

new streams. 

The increase in imports of petroleum products from less than 100 TBD in 1996 to over 

250 TBD in 2000 has been largely accommodated in the commercial storage terminals. 

If a throughput equal to one times the size of the tank (one “turn”) per month is taken 

as a representative industry norm, than the increase in imports represents utilization of 

4.5 million barrel of tank capacity. It is this increase that has caused tankage, which 

was readily obtainable in the mid-nineties, to become very tight in the current markets, 

which has resulted in an increase in rental rates of more than 50%. 

Especially in the LA Basin, tank space for all products from crude oil to clean, is 

currently extremely difficult to find, and those refiners that had leased out tank space 

before to traders and other third party importers, were forced to restrict tankage for 

internal usage. Moreover, with tank space tightening, local refiners entered into long-

term agreements for most commercial tank space, replacing the trading community 

which tends to rent tanks on a spot basis for periods generally not exceeding one year. 

In this environment, with tankage already so scarce that importers of products 

sometimes have to send back cargoes for lack of a place to land it, replacing a single 

readily fungible component such as MTBE that is largely handled within the refinery’s 

internal infrastructure, with a string of boutique blendstocks that will require individual 

tankage in large sizes, because the products are brought in from remote locations and 

require full cargoes for shipping economics, is expected to result in severe supply 

problems.  
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4.7 Pipeline Supplies 

California’s current product pipeline connections only serve to export fuels from the State to 

northern Nevada and western Arizona, for a total of 130 TBD of various gasoline grades in 

2000. Several projects are under review that would either directly or indirectly alter the 

California fuel supply/demand balance. 

4.7.1 Longhorn Pipeline 

The Longhorn pipeline project is based on the conversion of an existing crude oil line 

into clean product service and reversing the flow. The project has been held up for a 

number of years because of permitting related litigation, notably in the city of Austin. 

The actions were sponsored for the most part by a refiner in New Mexico, whose 

operations would be threatened by the arrival of supplies from the Gulf Coast. 

Figure 4.11 – Main US Product Pipeline Systems 
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Once product from the Longhorn pipeline reaches El Paso, it is anticipated that the 

Kinder Morgan East Line, which is currently at maximum capacity and is prorated, will 

be either expanded or looped to permit additional product movement all the way to 

Tucson and Phoenix. This study assumes that product from the Longhorn pipeline 

could be flowing to Phoenix by 2005 - 2006, replacing exports from southern California 

and relieving the pressure on waterborne imports into Los Angeles. 

The Longhorn pipeline completion and East Line capacity expansion will only bring 

relief to California to the extent that it may replace volumes currently exported from the 

State, thus freeing up internal supplies.  A concept that has also been considered by 

California legislators is the construction of an entirely new pipeline from the US Gulf 

Coast to California for the express purpose of supplying the State with a substantial 

portion of its future fuels requirements. This potential expansion will only bring relief to 

California to the extent that it replaces volumes currently exported from the State, thus 

freeing up internal supplies. 

As can be seen in Figure 4.11 above, the Longhorn pipeline would link the California 

refining system to the major product distribution grid east of the Rocky Mountains. This 

grid is important because it links the largest US refining center, that of the Gulf Coast, 

with the major gasoline import market of New York. Thus, the system can be balanced 

from both ends, with the highly liquid New York futures market as a mechanism to 

hedge price uncertainty on forward contracts. California would greatly benefit from a 

link to this system. It is questionable however in how far the limited capacity link formed 

by the proposed Longhorn pipeline would allow an effective arbitrage of gasoline prices 

between the California markets and the rest of the US. 

4.7.2 Other Long-Term Possibilities 

Another option currently being evaluated by the CEC under the terms of AB 2098 is 

that of a new pipeline to be routed from the US Gulf Coast to California parallel to 

Longhorn. What appears to be a fundamental flaw in this concept is that there is 

currently no spare refining capacity on the Gulf Coast that would be able to feed this 

pipeline (see Section 4.3.1 above). This means that in order to feed the new pipeline, 

the equivalent of a new refinery would have to be built, specifically designed to produce 

California grade fuels. A new world scale refinery with sufficient capacity to base-load a 

large diameter commercial pipeline in a range of 200 to 300 TBD is likely to cost in 

excess of $3 billion, with the pipeline to cover the 1500 miles from Houston to Los 

Angels adding another $1.5 billion. 
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If the only reason that a new refinery to serve California’s fuel needs is built in Texas is 

that permitting a new refinery in California is no longer possible, than there are other 

alternatives that would make more sense than the US Gulf coast. For instance, a new 

refinery could be built just south of the border on the Baja coast, for the same or even 

less money than in Texas, and could be connected to the California grid by less then 

100 miles of pipeline instead of 1500 miles. 

None of these projects is seen as feasible in a timeframe that would make a difference 

for the decision to phase out MTBE by the end of 2002. 
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5 IMPACT OF SHORTFALL 

The impact of a shortfall in general will be that of higher prices, until a price level is reached where 

demand is impacted to such an extent that demand is in equilibrium with the reduced supplies. There 

are however significant differences in short and long-term price elasticity, as well as in the way price 

increases affect different market segments over time.  

5.1 Price Effects 

The effect of price on demand of gasoline, often referred to as the price elasticity of gasoline 

demand, is defined as the percentage change in the demand of gasoline divided by the percent 

change in price. Thus, a price elasticity of – 0.1 for example, suggests that a 20% increase in 

price would correspond to a 2% fall in demand.  

The price elasticity for gasoline is not a constant number over a wide price range, but will be a 

function of other factors. For instance, the overall price level will play an important role: at low 

overall price levels, i.e., when crude oil and energy prices are low, the same percentage price 

increase will not have the same impact on demand than an increase when prices are already 

high. Also, general economic conditions and regional factors such as availability of public 

transportation alternatives will play a significant role. 

Moreover, there will be a significant difference between short-term responsiveness and long-

term elasticity. Longer term, the effect of continued high pricing, such as caused by fuel tax 

policies in many parts of the world, will have an impact on overall vehicle fleet fuel economies. 

Short terms, these effects are negligible. Therefore it is not surprising that estimates given in 

the table below have fairly wide ranges. 

Table 5.1 – Gasoline Price Elasticity 

 Short-Term Long-Term 

FTC (2001) Midwest Gasoline Investigation - 0.1 to - 0.4 Not reported 

WSPA (2001) (PIRINC study) - 0.05 Not reported 

API (Porter) (1996) - 0.19 - 0.71 

Haughton & Sarkar (1996) - 0.12 to - 0.17 - 0.23 to - 0.35 

Espey (1996) Not reported - 0.53 

Goel (1994) - 0.12 Not reported 

Goodwin (1992)  - 0.27 - 0.71 to - 0.84 

Sterner (1992) - 0.18 - 1.0 

World Bank (1990) - 0.04 to - 0.21 - 0.32 to - 1.37 

Dahl (1986) - 0.13 to - 0.29 -1.02 
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The reported numbers put short-term elasticity in the range of – 0.04 to – 0.40, and long-term 

elasticity in the range of – 0.23 to – 1.37. Observed behavior in the California market in 1999, 

when a 5 -10% shortfall in supply caused prices to double before demand again matched the 

reduced supply (see Figure 1.6), suggests a short-term elasticity of – 0.05 to – 0.1. Essentially, 

in 1999, a series of major and minor unplanned refinery outages caused shortages ranging 

from 50 to 80 TBD. Although most of these outages occurred in the Bay Area refining center, 

spot prices in both Northern and Southern California quickly rose to more than double the prior 

level (see Figure 1.6). The elevated price levels were sustained over periods of 4 to 6 weeks at 

the time, with severe price volatility in between, and only came down after one of the affected 

refiners applied to the California Air Resources Board for a waiver to supply non-conforming 

gasoline. 

Another event that is highly relevant when evaluating the likely price impact of supply 

shortages is that of the Chicago/Milwaukee market in the spring of 2000, when a series of 

events led to a prolonged local price spike 23. At the time, the transition to low Reid Vapor 

Pressure (RVP) RBOB blended with ethanol caused refinery and logistics problems resulting in 

supply shortfalls, while long re-supply lines with products that were hard to find because of 

unique product specifications prevented adequate alternative supplies. 

Figure 5.1 – Spring 2000 Chicago Gasoline Market 

                                            

23 Joanne Shore, Supply of Chicago/Milwaukee Gasoline Spring 2000, EIA Staff Report, 
http://www.eia.doe.gov/pub/oil_gas/petroleum/presentations/2000/supply_of_chicago_milwaukee_gasoline_sprin
g_2000/cmsupply2000.htm 



California MTBE Phase Out 

© Stillwater Associates 45 3/14/2002 
 

As can be seen in Figure 5.1, the effect of the shortage was that spot prices roughly doubled. 

In her report, Joanne Shore drew the comparison between the Chicago incident and the 

anticipated California phase out, pointing out the striking similarities of market insularity, with 

unique specifications and constrained supply routes. 

In a rigorous economic evaluation, both the supply side and the demand equation would be 

fully understood, as well as their time dependency. Unfortunately, the complexity of the issue 

and the time available is such that decisions will have to be based on incomplete information. 

Given the strong corroboration of the numbers reported in the literature and recent market 

events, a price elasticity of – 0.1 will be assumed when evaluating the impact of the MTBE 

phase out in California. If short-term price elasticity of gasoline in California is taken as ranging 

from –0.1 to –0.2, then the likely short-term effect of the 5 to 10% shortfall that will result if 

MTBE were to be phased out by year-end 2002 is that spot prices in California would increase 

to levels 50 to 100% over normal levels. 

These prices are unlikely to last more than several months, because at this level supplies will 

be attracted on a global basis, and the differentials are so large that sub-optimal logistics and 

high logistics costs need not be an obstacle. In the case of the 1999 refinery outages, price 

spikes lasted 4 and 6 weeks respectively. They ended when alternative supplies could be 

brought into the Bay, with severe volatility surrounding the events. Prices were not restored to 

original levels but rather to higher levels corresponding to the costs of additional supplies. 

The likely result of an MTBE phase out prior to implementing improvements in the supply 

infrastructure is an aggravation of the current market volatility, with an initial peak of 50 to 

100% over normal levels, i.e., in the range of $2 to $3 per gallon, after which the market would 

settle down to levels corresponding to imported blendstocks that would have to be specially 

produced and segregated in offshore refineries with high costs of delivery. This scenario 

translates into base price levels landed in California of 30 to 40 cpg over world markets. The 

issue of concern is that under this scenario, with some of the initial price elasticity already 

absorbed in a chronically undersupplied market depending on imports handled through an 

inadequate infrastructure, the effect of any supply disruption is likely to be significantly more 

severe than is currently already the case. Using the same short-term price elasticity numbers, it 

is not hard to imagine a supply disruption that could take another 50 to 100 TBD out of the 

market, and send prices into the $4 per gallon range. 

5.2 Medium and Long Term Effects 

The long-term price elasticity numbers for gasoline are derived from market mechanisms that 

play out over longer periods than are relevant for this study. For instance, substitution of the 
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use of private cars by public transportation or the replacement of cars by more fuel-efficient 

vehicles, are typically effects observed over intervals between 5 and 10 years. Other drivers of 

long-term price elasticity, such as a reversal of urban sprawl or other demographic factors, can 

take even longer to play out. 

Certain markets in California may have the potential for responding more rapidly, for instance, 

the Bay Area has an efficient public transportation system that offers commuters a more 

immediate alternative to driving. Yet the overwhelming majority of car usage in California is 

locked into consumer behavior that is unlikely to change within the time-span in which the 

phase-out of MTBE is going to take place, and long-term price elasticity is therefore not a 

consideration within the decision timeframe. 

In the medium-term, i.e., continued high gasoline prices will drive some behavioral changes for 

gasoline consumers. For instance, carpooling, telecommuting, taking vacations closer to home 

and choosing not to undertake low value uses of the car, can be expected to show significant 

increases over a 1 to 3 year period if gasoline prices continue to stay at elevated levels. If the 

corresponding elasticity is assumed to be somewhere between the observed short and long-

term numbers, i.e., in the range of – 0.3 to – 0.5, then a 5 to 10% shortfall may result in prices 

that are 10% to 30% above normal.  

5.3 Primary Impact of Price Increases 

The primary market affected by supply disruptions is the spot market, where daily spot prices 

are driven by market imbalances in supply and demand that are brought to a head by the 

weekly pipeline schedule requiring prompt physical delivery. Every spot purchase by definition 

is a one-time event. The buyer and the seller incur no obligation for future transactions, 

although forward deals may be transacted as adjunct to, or independently from, the spot 

purchase.  The cumulative effect of these transactions propels the price up when markets are 

tight, with several buyers chasing limited supply.  In down markets, the price will descend in the 

absence of firm deals as sellers look for buyers at lower prices, while buyers back away. 

These imbalances can be as small as ten thousand barrels (10MB), with 25MB being the 

average ‘piece’. If a refiner, marketer or trader is ‘short’ that amount of product and must 

‘cover’, or purchase in the prompt spot market in order to meet physical delivery obligations, 

that transaction can push the spot price, as reported by OPIS up five to seven cents per gallon 

in a tight market.  In other words, 25MB moves the deemed value of the entire gasoline 

inventory in the State because it represents, “the last deal done”. 
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The immediate impact of the supply shortfalls and price increases is likely to fall on the 

independent marketers of gasoline. The refiners have a fiduciary responsibility to maintain their 

branded retail outlets supplied, but do not owe the same allegiance to independents. The 

independent segment of the California gasoline market has steadily reduced over the years, 

and its current size is not well known but is believed to be around 15%. 

Figure 5.2 – CA Spot and Retail Prices 
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substantially increased volatility. However, an important consideration is that in their CARB 

Phase III compliance plans, most California refiners recognize that the net effect of substitution 

of MTBE by ethanol will be a net loss in capacity, even when allowing for identified increases in 

imports of blending components. Yet at the same time, the California refiners confirm their 

commitment to keeping their markets supplied. The difference between the two statements is 

likely to be in the sales by the refiners into the independent market segment. 

When the market is 5 to 10% undersupplied, it would indeed seem logical that the brunt of this 

shortfall will primarily result in reduced availability for the unbranded rack sales. The 

independent market segment, estimated at 15% of the market, could thus lose between one 

third and two thirds of its supplies. End users affected by such reduced availability of supplies 

are institutional buyers, including many government agencies. It is likely that when not supplied 

by refiners, this market segment will turn to the major traders or attempt to import and blend 

independently, but given current infrastructure restrictions and other commercial barriers, it is 

not likely that supplies would be accessible at similar prices. 

The conclusion seems therefore justified that within the overall price elasticity considerations, 

certain market segments will be impacted more severely than others, notably those consumers 

currently relying on independent marketers and unbranded rack sales.   

5.4 Likelihood of Outcome Scenarios  

Various assumptions underlie the demand forecast and supply scenarios, resulting in a 

multitude of possible outcomes that vary in degree of probability and economic impact. Below, 

an analysis will be made in qualitative terms of particular sets of circumstances that need to 

combine in order to produce a certain outcome scenario. Based on the likelihood of the key 

contributing factors, the overall probability of such a scenario will be estimated. 

5.4.1 Scenario with Least Economic Impact 

A scenario with the least economic impact is one in which the California gasoline 

supply and demand balance does not significantly worsen over today’s situation. For 

this to happen, the following conditions must be satisfied: 

§ The net impact of the MTBE phase out and ethanol substitution of California 

refinery production of gasoline is not more than 5%. 

§ California’s economy slides into a deep recession, combined with crude oil 

prices in excess of $30/bbl, which cause gasoline prices to be high despite low 
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demand. The combination of a weak economy and high gasoline prices will 

keep demand flat. 

§ Imports do not significantly increase over current volumes, and remain within 

the capabilities of the existing infrastructure, in particular in the Ports of Los 

Angeles and Long Beach. Sufficient US flagged product carriers are available 

to transport the domestic share of California’s increased imports. 

§ Adequate supplies of ethanol are available at reasonable prices, and no 

logistical problems occur with rail and ship receipts. 

§ There are no significant refinery outages or other supply disruptions. 

The likelihood for each of the constituting factors is quite low, and their combined 

probability therefore makes this scenario highly unlikely, i.e., the combined probability 

is estimated to be less than 10%. 

5.4.2 Scenario with Significant Economic Impact 

A scenario with significant economic impact, in which discretionary spending of the 

general public is reduced by several billion dollars, with severe economic hardships for 

the independent gasoline marketers and their institutional buyers, is likely to be the 

result of: 

§ A decline in California refinery production of gasoline of not more than 5%. 

§ California’s economy recovers and gasoline demand increases by 4.5% over 3 

years. 

§ 100 TBD of additional imports are needed, but only one foreign producer of 

conforming gasoline remains. Alkylate is difficult to find because of increased 

propylene prices. The infrastructure in the Ports of Los Angeles and Long 

Beach is increasingly scarce, and frequently, cargoes cannot be shipped 

because there is no tank to receive the product into. US flagged product 

carriers are frequently not available. 

§ Adequate supplies of ethanol are available at reasonable prices, but some 

logistical problems occur with rail and ship receipts. 

§ There is one significant refinery outage and several smaller supply disruptions 

every year. Market instability and price fluctuations increase. 
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Since each of the contributing factors has a high degree of probability, the overall 

likelihood of this scenario is estimated as more than 50%. 

5.4.3 Scenario with Severe Economic Impact 

Under this scenario, acute shortages of gasoline occur will become a matter of routine, 

with severe and prolonged price spikes at unprecedented levels that affect most 

California consumers and cause a significant political backlash. 

§ Refinery projects to compensate for the volume loss associated with the phase 

out of MTBE are delayed. The net loss of production of gasoline is 8%. 

§ California’s economy recovers before year-end 2002. Population growth, urban 

sprawl and low mileage cars continue. Latent demand for gasoline increases 

by 6% in 3 years. 

§ An additional 140 TBD of imports is needed to offset the shortfall, but product 

availability and infrastructure limitations do not improve quickly enough. 

§ Some project delays limit initial supplies of ethanol and significant logistical 

problems occur with rail and ship receipts. 

§ There are two major refinery outages in the first year of phase out. 

Several of the contributing factors are not altogether unlikely, i.e., several of the 

planned refinery projects are as yet not permitted, and the probability of two major 

refinery outages in a single year is real (7 occurred in the last 5 years, 1999 saw 

several outages). Qualitatively, the probability of this worst case scenario is low to 

moderate, i.e., 20 to 30%. 
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6 ALTERNATIVE SOLUTIONS 

If relaxation of clean air requirements or the federal mandate for oxygenation are not negotiable options, 

then the only alternative to avoid the negative impact of chronic shortages of gasoline in California is to 

postpone the phase-out of MTBE, or even reconsider phasing out MTBE altogether and focus instead 

on measures to prevent MTBE of contaminating groundwater. 

6.1 Deferred Schedules for Phase-Out of MTBE 

The preliminary recommendation is to defer the phase out of MTBE to such time that sufficient 

guarantees are available that demand can be met by available supplies at reasonable prices. 

Based on current information, this seems unlikely to be the case for Southern California before 

the fall of 2005, when it should be clear whether or not replacement of California’s supplies to 

Arizona by the Longhorn pipeline will free up sufficient volumes within the State.  

6.2 Actions Required to Increase Supplies 

It is important that the deferment does not become an idle respite before the next crisis. A 

series of specific actions must be identified to ensure that adequate supplies will be available 

within the shortest possible delay.  

6.2.1 Facilitating Refinery Expansion Projects 

It is recommended that a one-stop-shopping, fast-track permitting procedure is 

implemented for refinery expansion projects, similar to the procedures adopted for 

power plant permitting. Industry wide umbrella Environmental Impact Reports (EIR) 

should accompany regulatory initiatives such as CARB Phase III, reducing reporting 

requirements for the individual refineries. 

6.2.2 Removal of Barriers to Imports  

The Strategic Fuels Reserve Study that led to this separate study on the phase out of 

MTBE, contains at this stage several innovative recommendations that address the 

effective removal of physical and commercial barriers to supply from sources outside 

California. The Strategic Fuels Reserve Study will be released for public review and 

comment in early March 2002 
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6.2.3 Position with regard to Unocal Patent 

One of the main barriers to imports of finished products and to the participation of 

others than the major refiners in the importation of blendstocks to produce finished 

gasoline is the Unocal patent. Even though Unocal’s patents have held up in court so 

far, the US Patent Office, in a highly unusual step, is currently in the process of 

reexamining the validity of these patents. The State of California is taking an active role 

in helping to redress a situation that is clearly harmful to the State in that blending 

around the patent reduces gasoline production and increases air pollution. 

6.2.4 Improvements for Ethanol Logistics 

Although in the context of this Study, the availability of ethanol was never questioned, it 

seems likely that because several industry participants expected a postponement, the 

logistics to bring ethanol to the terminals and truck racks for blending into the gasoline 

will have to be improvised in many locations. 

A deferral of the implementation will give the parties involved a better chance to create 

reliable delivery systems. 

6.2.5 Reevaluate the Predictive Model 

Progress in engine technologies and fuel blending may warrant a reevaluation of the 

predictive model. If higher ethanol volumes could be blended without exceeding NOx 

limitations, or if T50 and T90 restrictions can be relaxed without increasing emissions, 

the predicted shortfall would be decreased. 

Also, the removal of pentanes necessary to meet summer grade gasoline vapor 

pressure requirements after the introduction of ethanol leaves many refiners with as yet 

unresolved logistic problems. 

6.3 Negative Impact of Deferred Phase Out 

The negative impact of a delay in the phase out of MTBE is primarily that concerns about 

continued or renewed leakage of MTBE into the groundwater are not addressed. Another 

important consideration is a delay in the expected improvements in the formation of smog 

forming combustion products when using ethanol as oxygenate rather than MTBE. Last but not 

least there are industry participants such as ethanol producers, refiners and logistic service 

providers who have already made substantial investments in anticipation of a phase out of 

MTBE by year-end 2002. These investments will essentially be stranded for the duration of the 
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delay, incurring a cost of capital while not generating expected economic rents. On the other 

hand, any temporarily stranded investments made for ethanol supplies are offset by interests of 

MTBE producers, who will have a few more years to recover their as yet not paid off 

investments. 

Since the scope of this Study is restricted to the adequacy of gasoline supply and 

infrastructure, the negative impacts are treated only to the extent concerns were raised during 

the workshop and in subsequent written commentaries.  
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7 RESULTS OF MEETINGS AND WORKSHOPS 

The feedback received during and following the CEC’s public workshop held on February 19th, 2002, 

essentially can be classified into two broad categories: 

§ Comments concerning the actual study, i.e., corrections or additions to data or assumptions used 

to derive conclusions related to the adequacy of gasoline supplies and infrastructure. These 

comments will be addressed below, or when justified, have already been incorporated in this 

revised edition. 

§ Comments outside the scope of this study relating the adequacy of ethanol supplies or the 

environmental impact of the MTBE phase out. These comments have been summarized below, 

but will not be incorporated in revisions to the report. 

Most comments provided clearly represent the individual interest of the party responding. Below, a 

summary is provided for the main issues, while all individually submitted comments are included as 

received in Attachment A. Table 7.1 below summarizes the parties that supplied feedback, including 

their affiliation and their acronyms as used when listing the commentaries. 

Table 7.1 – List of Submitters of Feedback 

Acronym Organization Background 

A2O  A2O Environmental and regulatory consultancy 

Bluewater  Bluewater Network  Environmental Organization 

BNSF Burlington Northern & Santa Fe Railway, provides ethanol transportation 

Cargill Cargill Ethanol Ethanol producer 

CBE Communities for a Better Environment Community action group 

CDS CDS Consulting Environmental, agricultural and renewable 
fuels consultant 

Chevron/Texaco Chevron/Texaco Global energy, California refiner 

CIOMA California Independent Marketers Ass.  Represents California’s independents 

CSU Fresno Cal State University, Fresno Agricultural & Economics Department 

ED & F Man ED & F Man Alcohols International ethanol producer & distributor 

Food & Ag CA Department of Food & Agriculture Represents CA agricultural interests 

Hart/IRI Hart/IRI Fuels Information Services Energy & transportation fuels consultant 

Kern Kern Oil & Refining Company Small California refiner 

Lyondell Lyondell Petrochemical Company MTBE Producer 

Methanex Methanex Inc Methanol producer 

Neste Neste Oil Holding (USA) Inc. Foreign RFG refiner and MTBE producer 

Nevada County Nevada County CA county 

Phillips Phillips Petroleum Co CA refiner, now owns former Tosco refineries 

REAP Renewable Energy Action Project Environmental and renewables coalition 

RFA Renewable Fuels Association Represents ethanol producers 

Santa Clara Santa Clara Valley Water District CA water agency in South Bay 

SEDD Sierra Economic Development District Council of government and business interests 
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STPUD South Tahoe Public Utilities District CA water agency in south Lake Tahoe 

ST Services Shore Terminals LLC Provides logistic services for ethanol 

TASC TAS Consulting Logistics & supply chain mgmt consultant 

TEIR TEIR Associates Transportation Fuels Consultant 

TPC Texas Petrochemicals LP MTBE producer 

Tulare Tulare County CA county 

Western Milling Western Milling LLC CA feed manufacturer 

White White Environmental Associates Environmental & gov. relations consultant 

Williams Williams Energy Services Ethanol producer, energy & pipelines 

WSPA Western States petroleum Association Represents West Coast refiners 

 

7.1 Issues Related to the Scope of the Study 

No factual rebuttals of the major conclusions or underlying analysis were received, however, 

several comments pointed out minor omissions or inconsistencies of earlier drafts. 

7.1.1 Class of Trade 

The vulnerability of the unbranded supply was not sufficiently taken into account 

(comment by the California Independent Marketers Association, CIOMA). This was 

addressed by adding Section 5.3. 

Small refiners add a significant element of competition (Kern). Noted but not 

incorporate 

7.1.2 Conversion of MTBE capacity 

Most MTBE producers will not convert their plants to alkylate or isooctane (Hart/IRI, 

Lyondell, TEIR, TPC). The Alberta EnviroFuels plant is prepared to convert, but timing 

for a decision is March. Also, isooctane products contain some C8 ethers that need to 

be accommodated in the CARB de minimis MTBE spec (Neste).  These comments 

confirm general assumptions and do not warrant additions or changes. 

7.1.3 Timing of MTBE Phase Out  

Because assumptions on the Longhorn pipeline are optimistic, MTBE phase out should 

be delayed by more than 3 years (A2O). An extension will allow time for evaluating the 

requested oxygenate waiver, allow commercial negotiations with ethanol suppliers and 

resolve logistics and permitting issues (Kern). MTBE phase out should be delayed 

indefinitely (Lyondell). These comments were not incorporated. 
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Retain the current schedule, with the possibility of granting exceptions for facility 

permitting (BNSF). The fuel system will be ready, there is no need for delay (Cargill). 

Maintain the current schedule (Chevron/Texaco, ED & F Man Alcohol, ST Services). 

These comments are representative for certain companies who are better placed or 

more advanced than others to accommodate the phase-out, or companies that have 

substantial interests at stake. These comments are not representative for the majority 

of the feedback received. In general, they contradict the findings of the current study 

without supplying a factual reference and were not incorporated. 

7.1.4 Staged Phase Out of MTBE 

Implement phase out by company (Cargill). Implement winter/summer ethanol/MTBE 

specifications (RFA). All of California must be switched over simultaneously, no 

North/South, Winter/Summer differentials (WSPA). Allow MTBE blending on a 

temporary basis for refiners with real difficulties (Bluewater). Previously this option was 

considered as non-practical by the refiners because of the multiple grades that would 

have to be produced and segregated in the distribution system. 

7.1.5 Economics 

Causality of price and demand is not correctly worded. Models are not consistently 

applied. Substitution must be considered, especially in Northern California. Short and 

long term impact must be reconciled (CSU Fresno). Section 5 was substantially 

rewritten to incorporate these comments. 

7.1.6 Tank Usage 

There are no logistical constraints. Buyers of refined product will import blending 

components. Jet tankage will be converted to gasoline when justified by price 

differentials (ST Services). These comments may have validity for the Bay Area, but 

are not consistent with observed market behavior in the LA Basin, and were not 

incorporated. 

7.1.7 Federal Regulations 

Federal Sulfur Regulations and requirements for renewables will preoccupy refiners 

(Chevron/Texaco). Northeastern States are moving to ban MTBE. Other government 

regulations will impact the availability of clean components. California should wait to 

see how the national picture evolves (Hart/IRI, Phillips, WSPA). MSAT regulations 
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require that imports meet cleanliness standards (TEIR). These comments support the 

argument for deferring a decision but do not need separate write-ups in the report. 

7.1.8 Gasoline distribution 

The assumption that all gasoline will be oxygenated is incorrect. Segregation of non-

oxygenated streams will require additional investment (CIOMA). The entire gasoline 

pool will not be blended with 5.7% ethanol, some will be clear (Williams). Although 

these comments raise a valuable point, the overall conclusions will not be materially 

affected. 

7.1.9 Gasoline Supply 

The offshore industry will be able to cherry-pick components if the incentives are there 

(Chevron). The assumptions of the 1999 CEC study are not holding up, notably there 

are no blendstocks available on the US Gulf Coast (Hart/IRI). Gasoline and 

blendstocks will be short (Kern). The supply reduction is a result of ethanol’s inferior 

blending properties (Lyondell). The predicted supply shortage is consistent with 

Neste’s analysis (Neste). These comments generally support the argument for 

deferring a decision, and the points raised are already included at various places in the 

report. 

The substitution of MTBE by multiple blending components is not complex (RFA). This 

comment contradicts the findings of the current study without supplying a factual 

reference and was not incorporated. 

7.1.10 Investment 

Delaying the ban will strand refinery, ethanol supply and infrastructure investments 

already made (Bluewater, CSF Food & AG, RFA). This comment is true, is recognized 

in the study, and should be considered by the legislators in the decision process. 

MTBE producers have significant stranded investments made without mandate or 

subsidy (TPC). This comment is also recognized already in the study. 

7.1.11 Pipelines 

It is optimistic to assume replacement of California sourced volumes by 2006 (A2O). 

Pipeline is uncertain, and Gulf Coast barrels may not move (Chevron/Texaco). 

Longhorn will not provide supply for California (White). Delay in phase out will have a 
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negative impact on the Longhorn economics (White, Williams). It is already recognized 

in the report that the timing and supply impact of the Longhorn pipeline represent 

optimistic assumptions in the overall supply/demand balance for California.  

7.1.12 Oxygenate Waiver 

An oxygen waiver would be counter-productive and would cripple the efforts to supply 

ethanol to California (REAP). Relief on oxygenate requirements would provide more 

flexibility (WSPA). This issue is already recognized in the report. 

7.1.13 Prices 

Prices won’t double because of ethanol blending, look at Las Vegas, Phoenix, 

Chicago, Portland. Prices will go down (CBE). Ethanol diversifies fuel supply and 

ethanol prices are less volatile than gasoline or crude (RFA). Gasoline shortage 

causes the price spikes, not ethanol costs. The Chicago transition resulted in a 

doubling of prices because of gasoline shortfall. 

The costs of CARB Phase III fuels are $500 million to $1.4 billion (Hart/IRI). This 

comment corroborates the findings of this report. 

The consumer doesn’t want to pay more for gasoline because of an arbitrary date 

(Jones, individual gasoline consumer). The report understates the financial impact on 

the California consumer (TEIR). The mandate of the CEC is to include interests of 

California gasoline consumers, and the report is written very much with the consumer’s 

interests in mind. 

The danger of price spikes is overblown. Hold the refiners accountable for price spikes, 

reopen the predictive model (REAP). Price spikes are well documented and have been 

extensively investigated. The comment for reopening of the predictive model is 

incorporated into the recommendations. 

The impact of price spikes on the State economy is limited (Chevron). Generally true in 

relative terms, but price spikes still represent significant shifts of disposable income.  

7.1.14  Tankage 

Refining or Storage capacity will not be added ahead of the need (Chevron/Texaco). 

This point is recognized in the study. 
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Shortfall in tankage is not well argued in light of upcoming availability of MTBE tankage 

(CSF Food & Ag). MTBE tankage becomes available, therefore no restraint (RFA). 

MTBE storage is predominantly at refineries, usually as one or two large tanks. Ethanol 

storage is needed in the distribution chain. For blending components, more individual 

tanks are needed.  

A better understanding is needed of references to 3rd party terminals (WSPA). Third 

party terminals are those operated by a commercial service provider. In addition a few 

terminals owned by refiners provide access to tankage on a commercial basis. 

7.1.15 Timing 

CEC is moving too quickly on the issue, cannot connect phase out date with delay 

rationale (Chevron/Texaco). A decision is needed today (Kern). Indecision is the 

greatest danger to supply (Neste). Please make decision quickly (WSPA). Timing is 

driven by legislative requirements. 

NIMBY won’t be resolved. MTBE is not analogous to power. Why is the delay not 

simply a postponement of current problems (Chevron/Texaco). The report stresses the 

need to take specific actions in order to justify the delay. 

7.1.16 Blending Issues 

Does Table 3.1 Mean 5.7% volume blending (CSF Food & Ag). Yes. 

Section 3.1 mentions 10 TBD as identified, but up to 50 TBD possible (CSF Food & 

Ag). Refiners collectively identified 10 TBD of additional imports of blending 

components in their CARB Phase III compliance plans, probably from sources within 

the refiner’s global refining network. In addition, other sources up to 50 TBD were 

identified during this study. 

Support the homogenization of fuel specifications (Hart/IRI). Fuel specifications for 

California recognize particular circumstances that cause or contribute to air pollution. 

Math Pro analysis indicates that blending of 7.7% ethanol would reduce the need for 

pentane outhaul (RFA). An evaluation of higher ethanol concentrations is included in 

the recommendations. 

7.1.17 Predictive Model 

Revisiting the PM is not justified. It would take at least one year to do it (A2O). 
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Blending additional volumes of ethanol will increase NOx exponentially (Hart/IRI). 

Reopening the PM would have little impact on ethanol blending (WSPA). 

Ethanol should be blended at 10% volume (Bluewater). 

Ethanol should be blended at 10% volume (BNSF). 

Revisit PM to allow 10% ethanol blending (Cargill). 

Update the PM (CDS). 

Reexamine the PM in the light of Auto Alliance Tests and Complex Model information 

(CSF Food & Ag). 

Increasing the T50 cap will make it easier to use isooctane and C8 alkylate (Neste). 

Correct the PM to avoid summer supply shortages (REAP). 

Collectively, these comments have led to the addition of a recommendation to 

reevaluate the PM in the light of the new developments. The Predictive Model is the 

responsibility of CARB and it will be entirely up to that Board to decide on the 

desirability or necessity to reevaluate the PM. 

7.1.18 Miscellaneous 

Supply/Demand balances should represent summer and winter differences (RFA). This 

is a good point, and if more time were available then this would be a worthwhile 

exercise. However, most of the problems are in Southern California, where the summer 

season represents 70% of the time and 80% of supplies. A more detailed analysis is 

not expected to significantly alter the overall conclusions. 

It is not sufficiently clarified that prolonged shortages are due to banning of MTBE and 

that lifting of the federal oxygen mandate will not alleviate the chronic shortage. 

Language has been added to clarify. 

There are indeed significant barriers to supply (WSPA). Confirmation of statement. 

The CEC or Stillwater did not involve academic, government or environmental groups 

in stakeholder meetings. The language in the report is critical of environmental 

regulations. The CBE will sponsor new legislation if the phase out is delayed (CBE). 



California MTBE Phase Out 

© Stillwater Associates 61 3/14/2002 
 

Conduct a workshop to study the phase out of all gasoline and the replacement with 

E85. Conduct a workshop for California to unilaterally mandate increased fuel economy 

(CDS).  

ADM is tied directly to the campaign to discredit MTBE (Hart/IRI). 

Ethanol will not reduce crude oil imports. Neat MTBE is FDA approved for treatment of 

gallstones (TPC). 

7.2  Air Quality Issues 

These issues are listed for acknowledgement only, but are not part of the scope of this study. 

§ Ozone exceedences may increase when ethanol replaces MTBE in California (A2O). 

7.3 Water Issues 

These issues are listed for acknowledgement only, but are not part of the scope of this study. 

§ Continued use of MTBE will endanger water resources and the economy (Bluewater). 

§ MTBE will have a significant impact on drinking water (Nevada County) 

§ Detections of MTBE in Public Wells are declining. Detections of MTBE in surface water 

are declining. UC’s assumptions on MTBE clean up costs have been proven incorrect 

(Methanex). 

§ Water contamination issues are much less widespread and less severe than forecasted 

(Lyondell). 

§ Drinking water well closure due to MTBE only 6 out of 6000 total closures for other 

reasons (TEIR). 

§ Increasing MTBE contamination will cost billions if MTBE phase out is delayed. Santa 

Monica report estimate clean up costs at $29 billion. New Underground Storage Tanks 

also leak (CBE). 

§ Data on MTBE contamination must be updated (WSPA). 

§ MTBE continues to be detected at new or upgraded UST sites (Santa Clara). 
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§ Detection of MTBE has not increased since Underground Storage Tanks were replaced. 

Any fuel should remain in tank and not be released into ground water (TPC). 

§ Only 6 wells closed due to MTBE. UC study should be reevaluated in view of real world 

data. Underground storage tanks inspected annually (White). 

§ Californians should not have to ransom their drinking water for cheap gasoline (STPUD). 

7.4 Ethanol Supplies 

These issues are listed for acknowledgement only, but are not part of the scope of this study. 

§ Biomass can supply ethanol (Bluewater). 

§ Delay will prohibit CBDG from developing planned biomass ethanol plant (CBDG). 

§ California can provide ethanol from crops and waste (CSF Food & Ag). 

§ Extending the deadline will negatively impact water systems, agriculture and ethanol 

development (Loyalton). 

§ In-state ethanol production has many benefits (Nevada County). 

§ Encourage in-state ethanol production (REAP). 

§ California can produce ethanol, ought to have an incentive program for in-state producers  

(RFA). 

§ Extending the deadline will negatively impact water systems, agriculture and ethanol 

development (SEDC). 

§ Don’t extend deadline, ethanol can be made in California, maximize ethanol use (Tulare). 

§ Moving ethanol deadline will eliminate the opportunity to build ethanol plants in California 

(Western Milling). 

§ BNSF can use 4 unit trains each week to supply Southern California’s ethanol needs. 

Tank car manufacturers can supply an additional 1000 cars by fall 2002 (BNSF). 

§ Currently supplying 40 million gallon per year (2.7 TBD) of ethanol from the Caribbean to 

California on foreign flag vessels. Have worked out logistics for LA and Bay Area (ED & F 

Man Alcohol). 
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§ More work is needed on getting ethanol to California (Farm Bureau). 

§ California’s ethanol logistics infrastructure needs upgrades (Hart/IRI). 

§ Kern’s experience with rail supply of blending components is not encouraging for ethanol 

(Kern). 

§ Logistics will be adequate for delivery to California (RFA). 

§ A rigorous study is needed for ethanol logistics (TASC). 

§ A delay would provide time for infrastructure improvements (TPC). 

§ ST has 200 MB of storage that can be converted to ethanol, can convert an additional 

190 MB, can unload 16 TBD from trains, can barge to LA, load 9.5 TBD to trucks, is 

exploring unit train options (ST Services). 

§ There is not enough ethanol for 10% blending (Hart/IRI). 

§ Industry has enough ethanol for 7.7% blends (RFA). 

§ Allow for fuel tax incentive for gasoline sellers who use non-MTBE Gasoline (Cargill) 
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8 CONCLUSIONS 

The conclusions are limited to the scope of this study, that is, the adequacy of gasoline supply and 

infrastructure post phase-out of MTBE. The overall conclusion is that infrastructure limitations and 

increasing import dependency currently already result in a market with significant supply issues that 

cause severe price volatility, and that this market instability will be substantially aggravated by the phase 

out of MTBE. 

It is not within the scope of this Study to draw any conclusions as to the desirability to phase out MTBE 

for environmental reasons, or to comment on the adequacy of ethanol supplies.  

8.1 Current Market 

§ California demand for gasoline continues to be strong, despite the recent economic 

slowdown. If not impacted by supply shortages, continued high growth scenarios are at 

this point more likely than moderate to low demand growth. 

§ The California refining system, hampered by a restrictive permitting environment, has 

been unable to keep up with demand growth. Most investments by the industry in recent 

years have been focused on compliance issues, and have not resulted in significant new 

capacity. 

§ The California refineries are running as close to the theoretical maximum capacity as can 

be expected for installations of their age and complexity. Still, unplanned outages occur 

at a total rate across all installations in the State of 1 major incident and 8 minor incidents 

per year. 

§ Demand in excess of the indigenous refining capacity has been met by imports, and 

California is now depending for 15% of its gasoline demand on imports, primarily of 

blending components, primarily MTBE. The increase in imports over recent years has 

been sourced from foreign countries. 

§ The shortfall occurs primarily in Southern California, and most imports are received in the 

ports of Los Angeles and Long Beach. The logistic infrastructure in these ports is 

currently fully utilized, with the tank market being very tight and cargoes regularly unable 

to find a place to offload. 

§ In addition to physical barriers such as the unavailability of tankage, there are commercial 

barriers that prevent an adequate flow of imported gasoline or blending components, 



California MTBE Phase Out 

© Stillwater Associates 65 3/14/2002 
 

notably California’s unique specifications, illiquid markets, lack of hedging mechanisms, 

and restrictions imposed by the Unocal patents. 

§ The combination of limited local capacity, restrained imports, limited storage, and a 

strong demand, has caused the California gasoline market to become increasingly 

unstable, with wild price swings caused by small amounts of over or under supply. 

8.2 Impact of MTBE Phase Out 

§ Implementation of the CARB Phase III requirements, with replacement of MTBE by 

ethanol, will result in a supply shortfall of 5 to 10% for the California gasoline pool as a 

whole. 

§ Industry studies and recent experience in the California market indicates that a 5 – 10% 

shortfall translates into price levels 50 to 100% higher than normal, i.e., prices will move 

in the range of $2 to $3 per gallon when crude oil pricing and refinery operations would 

normally have resulted in pricing around $1.50 per gallon. 

§ With some of the initial price elasticity removed by chronic shortages, the market will 

become increasingly vulnerable to supply disruptions such as refinery outages, and it is 

likely that price spikes can reach $4 per gallon. 
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9 PRELIMINARY RECOMMENDATIONS 

The recommendations as formulated below include several that resulted from feedback during the 

Public Workshop held February 19, 2002.                                                                                                                                                                                                                                                           

9.1 Deferment of MTBE Phase Out 

A deferral of the MTBE phase out until November of 2005 should be sufficient to complete the 

necessary steps to ensure that a transition to ethanol can be accomplished with minimal 

disruption to gasoline supplies and least costs to California’s consumers. 

9.2 Key Actions 

The intervening period must be used to: 

§ Identify ways to allow refiners to expand capacity in cost effective ways, with permitting 

procedures revised to enable one-stop, fast track processing, similar to that introduced to 

resolve the electricity crisis. 

§ Implement the recommendations of the CEC’s Strategic Fuels Reserve Study, which are 

being developed in parallel to this MTBE study. The preliminary recommendations of the 

SFR study are to create additional storage, as well as means to promote forward liquidity. 

§ Improve ethanol logistics to a point that they are sufficiently robust to ensure a disruption 

free total supply chain from source to final blending point. 

9.3 Other Recommendations 

Other recommendations are: 

§ It is proposed that the CARB reevaluates the Predictive Model, to allow for recent 

developments in fuel and engine technology, in particular with regard to an evaluation of 

higher ethanol concentrations. Similarly, a reevaluation may determine where blending 

improvements can be made in comparison with the next phase of Federal RFG, to 

reduce the insularity of California’s gasoline markets.  

§ The State of California, on behalf of its gasoline consumers, should take an active role in 

resolving the Unocal patent issues. 
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§ The CEC should take an active role in aligning authority within government agencies to 

ensure that local (NIMBY) decisions do not adversely affect the State’s petroleum supply 

and distribution system. 

 

 

 



California MTBE Phase Out 

 4

Attachment 1 –  

 




